


———~—— 


1 is -—_ 





ee ee 








—— 
Chechen are ol la eS 





af ™ 
ae iit uc) WARN La nao 

















A Journal Devoted Specially to Street and Sidewalk Paving, Sewerage, 
Water-Works Construction, Street Lighting, and all Matters 
Pertaining to Municipal Engineering. 


Published on the 15th of Each. Month. 








WILLIAM Fortung, Editor. - - - WILLIAM C. Bosss, Business Manager 


OFFICE: Room 44, CHAMBER OF COMMERCE, - - - INDIANAPOLIS, IND. 





Entered at the Post-office, Indianapolis, Ind., as second-class matter. 








a... } eee $1 00. 
SUBSCRIPTION : { Single Copy, ...... 10. 
FOREIGN SUBSCRIPTIONS. 


Great Britain and Australia...6 s. sterling. | AUStria...............ccccecseeseeeeeees 4 florins. 
PRRTIOD ccecicccscs ecvensscsnncensxecceuse 8 francs. OTT wconis sovcccccsoccsossencecced 6 marks. 








Advertisements to insure publication should reach the publication office not 
later than the 5th of the month. 

Communications are invited, and all requests for special information on the 
subjects treated by this journal will receive careful attention. 

Articles relating to the different branches of municipal engineering are de- 
sired. Stamps should accompany manuscripts for return postage if unavailable. 





























Vol. III. INDIANAPOLIS, IND., JUNE, 1892. No. 1. 
CONTENTS. 
PAGE, 
Lasting Gualition OF PaWemmemtanccccsss0secee.ccsss soccceseeses cop cssesenseseses Louis H. Gibson. 7 
Street Paving as Adapted to American CitieS.......0......cseeeee W. W. Thayer, C. E. 7 
Manufacture Of Paving Brick.......cc 0c. covccceessccces secessvvcces coerce cccees F. M. Spalding. 9 
TRO VOREIAHOR OF BOW OTR a .ccccc socesscceseccoece coscee sovces soccescccesoososccsnts soveesbnsnes eocseeosesse 10 
BOCA WOE PN vise 000 soteticcscnescrsvccnnnconnsesnessscesesctbs eo scocetesssosescossptueene 12 
Peay Rae TOE viva ness oxcessigcepccese <0 sssnccaccesconsenivccnessosononesen P. Mogensen. 13 
Specifications for Brick Paving in Cleveland. .....s..ssecccccssesssccseces cesses seeseseoeccoees 14 
Mr. Studebaker's Views Regarding the Improvement of Country Roads............. 15 
A Committee’s Views On Paving. .......scccoccccce secccercccce secccsccocvccccses cosese see see nescessoeee ces 15 
Paving Beick In Ce Tait .cse, 20secss00e0- cesesecsevseccnssonse svecesesees » Sovanbnnstaiaenbinsiadiiioueeesee 16 
Preiss Dis Ge TH Te CI oie sect ctecicicccsenreisreminimiiioninmmnnn~nnn 88 
A Boulevard Between Baltimore and Washington .......0......sessereeccseeeees Rsceienbeanss 16 
Bi, FRE PING sis issn s-vnnn sedeenccicseicscenececvedinetscccesauecsbeteneioczooneanscesessciosnveueins 16 
Papers on Engineering Subjects.........ccceseseccreesceeeeseseesseccegeesssssenser seceenger secees scenes 16 
IMPROVEMENT AND CONTRACTING NEWs— 
PVA. .ccqecces’ -occcoccccecesnconcesce voocssootocccnctesoococncescecccnssosoeooosoonoosseessononcess eoceee 17 
BO WETABE. 0... ccccce covccccsccccceececcce coscee coccecses toseeenetcoccsoooscoecoosse soeeeseseseocee eeeeeees 18 
Weater-WOrkS ...0cccccosssevcsecceses sovccccccens coccnenenccceesesccsececossssocsooncees - seeeesesoososoee 19 
BN occas cacseccccucntincctcns cncnsceneconcniannssecse weeeve teesesennnensentossosestenensesieooseubebe 19 
Street Lighting 20 








The columns of this publication are open to the discussion 


of all subjects relating to paving, sewerage, water-works, 


street-lighting, and the physical improvement of cities. Prac- 
tical information as to the merits of materials used in such 
work and new methods, with photographs and drawings, which 
may be used for illustration, are especially desired. We are 
glad to get brief notes as to proposed improvements and the let- 
ting of large contracts. 

City engineers are requested to send us as early as possi- 
ble copies of their annual reports, which will be given proper 
notice. 

Articles relating to methods of road making and mainte- 
nance are invited. 


LASTING QUALITIES OF PAVEMENTS. 
By Louis H. Gibson. 


HO can tell how to estimate the lasting qualities of a pave- 
ment? What are the fixed conditions? The width of the 
street, the number of vehicles which pass over it, their speed, their 
character, the number of hours’ service in a day, the way in which 
the pavement is cared for, all are varying, all have to do with the life 
of the pavement. We say a pavement lasts five or ten years. Would 
it last five or ten years some place else ? Is it not difficult to indi- 
cate a parallel of conditions? The physical strain of service as out- 
lined above, the weather, are hardly to be found alike at all times. 
Take, as an instance, the travel in Paris. Rue de Rivoli, 23,000 
vehicles and 42,000 horses in twenty-four hours; Avenue de 
L’Opera, 29,000 vehicles; Boulevard Sebastopol, 46,000; Boulevard 
des Italiens, 30,000; Rue Lafayette, 12,000. One would not think 
from this that they have had quite as much trouble with Rue La- 
fayette as any other street notwithstanding the fact that the travel 
is apparently lighter than on the other streets named. It is light 
in one sense and heavy in others. Rue Lafayette is a relatively 
narrow street. The travel is concentrated. Again, it is heavy; 
that is, each particular vehicle will average much more in weight 
than those on the other streets named. Taking the weight of 
the vehicle, the width of the street and all into consideration, it is 
altogether possible that its covering has to submit to more strain 
per square foot per hour than that of the other streets named. It 
is hardly possible to affirm this positively because of the general 
difficulties of the problem as outlined above. Yet results on this 
street and the general opinion of experts indicate such a statement 
to be true. 





STREET PAVING, AS ADAPTED TO AMERICAN CITIES. 
By W. W. Thayer, C. E. 


HE street paving of cities of the first class should be those best 

adapted, according to their durability, to the wear and tear 

not only of the travel to which they are subjected now, but, with 

a view to the future popularity of the street or road and its proba- 

bility of being the course of heavy travel or simply the light transient 
travel of two-horse teams. 

I have accordingly divided my subject into 

(A) The Heavy Travel Roadways. 
(B) The Light Travel Roadways. 

Road-bed.—In both classes, whatsoever may be the future of the 
pavement, the same care should be taken in the construction of the 
road-bed or sub-grade, as the finest pavement, however costly, is 
worthless when laid on an improper or unstable foundation. 

The character of the sub-grade foundation or stable support for 
our formed roadway should be most carefully examined, the pres- 
ence of springs and soft or soggy soil carefully obliterated and re- 
placed with good hard dry earth and the whole rolled before the 
placing thereon of one shovelful of gravel or binder. A well-com- 
pacted road or street can not move ina lateral direction on ac- 
count of its curb protection, it can not move longitudinally on 
account of its own stability, but it can and will move downward 
unless the proper care be taken in the preparation of the road-bed. 
The motion, if any will be uneven, causing cracks and ruts in the 
finished pavement, and finally be the cause of the total breaking 
up of the entire pavement at that point. The settling of the sub- 
grade at any point causes a depression of the finished surface im- 
mediately over it; this depression, when subjected to the tractive 
force of a wagon wheel or a hoof, will cause the adjoining stones to 
tip up, and we have in ashort time the hole or wavy depression, 
so common on our city streets. 


The Crown, or water shed of the roadway should appear on the 
finished surface only. Most specifications call for a crown in the 
construction of the sub-grade parallel to that of the finished grade. 
To this I most strenuously object. The road-bed should be exca- 
vated level and the crown formed on the finished grade entirely. 
I have searched and inquir d for some good reason for this com- 
mon crowning of the sub-grade and can only find one thing ‘in its 
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favor, and that is the question of surface drainage during construc- 
tion,and we know how much the rough surface of a road-bed 
would lead off water on the slight grade allowed for a crown. Ex- 
perience has taught us that water will not drain ona rough sur- 
face such as we would have on the sub-grade of our roadway. By 
the absence of the crown in the sub-grade an additional two or 
three inches is gained in the center of the section, where naturally 
the travel, hence tractive force, is greatest, and where consequently 
the most wear and tear will be. 

The rate of fall of the crown should vary with the pavement 
laid.. As in the case of (A) Heavy Travel Roadways the fall of the 
crown should be greater than that of (B) Light Travel. This is ev- 
ident from the fact that in the first class, (A), a surface must be 
drained which in itself is not homogeneous but rather filled with 
solid interstices adapted for the adhesion of an animal’s hoof in the 
hauling of heavy loads, while smoothness of surface is the aim on 
(B) Light Travel Roadways. 


TABLE OF FALLS OF CROWN FOR VARIOUS ROADWAYS. 
Average fall 


Pavement. Fall not more than Fall not less than per 100 feet. 
Stone Block 6 in. in 18 ft. 8 in. in 18 ft. 2.00 
Asphaltum.. 6 in. in 165 ft. 3 in. in 40 ft. 1.34 
| 6 in. in 10 ft. 8 in. in 20 ft. 2.46 
Macadam ... 6 in. in 10 ft. 8 in. in 80 ft. 1.85 
Gravel........ 6 in. in 10 ft. 8 in. in 80 ft. 1.85 


(A) The Heavy Traffic Pavement.—Such paving should be 
adopted for this class as is suitable only for the constant wear and 
tear of the heaviest kind of travel. The pounding of large bus 
lines, loaded drays, and three horse carts, together with the con- 
stant rumble of light carts, wagons and conveyances of every de- 
scription. A cart with its dead load averaging 6,000 pounds gives 
us conditions which are somewhat different to: the ordinary buggy 
or double Germantown wagon, as in the case of the former we 
are nearing the crushing limit of our surface metal. Of this class 
the paving should be of stone block surface, either 


(1) Guidet or concreted foundation block pavement. 
(2) Russ or patent section pavement. 
(8) Belgian or granite block pavement. 


What is most sought for in this class of paving is an even sur- 
face, with good foothold for horses, one thoroughly impervious to 
water and self-draining, and a pavement where stability will re- 
duce the loss of original surface to the minimum. That is one, 
where the tractive force will be least with the greatest adaptability 
of foothold without permanent injury to the roadway. 

The Guidet pavement consists of the ordinary granite block 
laid on its side on one inch of sand and on a bed of six (6) inches 
of concrete thoroughly rammed. As the durability of this road- 
way is evidently dependent on the concrete layer it is more than 
evident that if perfection is reached in this alone, the sub-grade 
must take all the responsibility and be most carefully prepared as 
the sinking of any part will make the part above worthless. The 
cost of this pavement is approximately as follows for one square 
yard: 


26 blocks, trimmed edges, at $11.00 per C©............0645 2 86 
1 square yard of concerete at $9.00 per C. yard ..... 1 50 
Excavation of roadway + 6 inches deep.............++++: 10 
Labor of laying and ramming..............0+ cssessesereeees 50 

Cost per yard, Complete .......0...ccccrccccseseseseceese $4 96 


This is exclusive of excavation over six inches and allows a ba- 
sis of two per cent. profit. 

The Russ pavement is one which is designed more especially 
for the purpose of lifting out sections, to get at water or gas pipes 
etc. It consists first in ramming granite chips about five inches in 
diameter into the road-bed and flushing them with top of same, 
flat side up. A concrete foundation is then laid in frames of sound 
wood, thicker at the bottom than at the top, by means of which 
the block of concrete when hardened may be lifted from its posi- 
tion, for access to the underground structures. On the top of this 
is then laid the block as before, the interstices well filled with 


sand or fine gravel. I know of only one instance where the pave- 
ment has been laid, and whether it was through inexperience or 
not, I can not say, yet it has now been entirely removed and pro- 
nounced a failure. 
The cost of this pavement is as follows, per square yard: 
Spawls 5 inches in diameter and 3 inches deep, in- 
cluding placing by hand and thorough ramming... 28 
One square yard concrete 6 inches thick, made in 


hard wood frame, at $15.00 per C. yard............... $2 50 
One square yard of sand 1 inch deep ..............:0s00 06 
TINE BOE GROTON icc ccces, cccssvennicecsocesesesesensncesvess 05 
30 blocks 10 inches by 4 inches, including laying, 

and 10 inches deep, at 11 Cents............sseseescerseoes 3 30 


Cost per square yard, exclusive of excavation...#6 19 


(a) With gravel joints. 
(b) With pebble and pitch cemented joints. 

(a) This pavement, the most commonly used, and the most 
economical of durable pavements, consists of Eastern granite 
blocks about 10 by 34 by 74 in size laid on a gravel bed of 6 inch- 
es depth, which has been thoroughly rolled and brought to a 
uniform grade, the interstices being filled with gravel, the 
blocks at once rammed with a fifty or sixty pound rammer and the 
whole covered with a layer of fine soft gravel. 

(6) In this pavement the same bottom course of sharp gravel 
is used on which is placed one (1) inch of clean, dry sand or very 
fine, clean gravel. On this the blocks are placed and the interstices 
filled with clean, hard quartz pebbles and the whole thoroughly 
rammed as above. The louse pebbles are then swept off and the 
cracks filled with hot paving pitch applied in liquid form until 
they will receive no more and the whole covered with one (1) inch 
of clean, hard, sharp sand. The difference in the cost of these two 
pavements is only an additional cost of the pitch and the pebbles 
in the case of the latter, which would be about twelve cents per 
yard. 

The cost per yard of the (A) Belgian block pavement with 
gravel joints is as follows: 


Belgian : 


Oe eG or OGD acelin dninsccsitSccneakeiscckeseodivees déead $1 82 
SIT :schinicteittiis dui duadtiidasbacnynintiipeabagasaieibiinnninnidiies 10 
ee Be ia itiiccciesictictincsiteiccnmmpnasianss 36 


Cost, exclusive of excavation per yard, complete......$2 28 


These pavements are those best adapted for the heavy traffic of 
large cities for the reason I have already stated and trust their 
approximate costs will be of interest and perhaps of use. 

(B) Light Traffic Roads and Streets.—Should be either (1) sheet 
asphaltum, (2) asphalt blocks, (3) brick, (4) macadam or Telford, 
(5) wooden, (6) gravel. The much and deservedly abused cobble 
pavement being considered unfit for city use I will not touch on, 
except to say that they are a good feeder for the stone breaker and 
make excellent binders for the sheet asphaltum. 


Sheet Asphaltum.—Its advantages are, that it makes a noiseless, 
self-draining, impermeable, free from vapor road way,with a great re- . 
duction of the force of traction on account of its smooth surface; yet 
on the other hand its disadvantages are great, being greatly affected 
by change in temperature, affording little or no foothold for horses, 
being dusty in hot weather and slippery in wet weather; extremely 
hard in cold weather, while under the rays of an August sun it is 
soft enough to leave tracks and emit an odor extremely disagree- 
able ; extremely pleasant to drive on but correspondingly unpleas- 
ant to walk on when warmed by the sun. I have seen experi- 
mental tests by trotting horses on asphaltum which have convinced 
me of its deleterious influences on horses. A horse was trotted at 
about seven miles an hour over one mile of asphaltum, with the 
thermometer at 92 degrees in the sun. At the end of this mile I 
was hardly able to retain my hand on the base of the animal’s hoof, 
so great was its temperature. I have seen horses trotted over 
macadam, cobble, gravel and brick pavements under the same con- 
ditions and the difference of temperature of a horse’s foot noted 
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with only a slight increase of temperature, hardly perceptible. 
The asphalt block has also this power of heat absorption, but not 
to such an extent. 

The method of construction consists of a base of broken three and 
one-half inch (33) ring stone laid four and one-half inch (43) deep 
and rolled into place and thoroughly coated with hot paving cement 
composed of coal tar distillate. On this is placed the binder course 
two (2) inches thick,composed of one and one-half inches (13) 
heated and covered with coal tar distillate and spread evenly and 
rolled with a steam roller. The wearing surface is composed of a 
mixture of refined Trinidad, heavy petroleum, fine sand and pow: 
der of carbonate of lime, and is laid with a temperature of about 
200 degrees Fahr. and the whole swept with Portland cement and 
again rolled with a steam roller. The gutters are coated with vul- 
canite and smoothed off with hot irons so as to make a thoroughly 
water tight connection with the curb. 

The necessity of making this pavement impermeable to water 
is evidenced from the fact that when hardened it will rot from 
water from below and the road-bed under the finest layer of stone 
if washed by water will produce the same results as mentioned 
above in block paving, namely, will cause the finished grade to 
settle and break. I am convinced that the advisability of sheet as- 
phaltum isdependent upon the character of the climate, so differ- 
ent is our climate from the great cities of Rome, Vienna, Bremen, 
Paris, London, Brussels and other foreign cities of street fame that 
no comparison can be made between the durability of the same 
pavement laid here and across the water. The streets of Washing- 
ton are not subjected to the heavy travel of cities of the first class, 
it not being a commercial center, and moreover the prices paid 
for asphaltum pavements there have cost $4.25 per yard instead of 
$2.30 and $260 here per yard. In the large cities, like Philadelphia, 
New York, Boston, Chicago, etc., the same cause of complaint arises 
from asphalt pavements,that is the rutting or wave like holes forming 
which are caused not so much by an error of construction as by an 
actual working of the component parts of the asphaltum, caused by 
the heavy traffic at a time when the pavement by the rays from the 
sun has reached a certain degree of heat, which makes it theoreti- 
cally pliable or elastic. 

The ignorance of municipal engineering is more apparent in 
this pavement than in any other. I have seen pavements of 
asphaltum where the whole street was asphalted excepting the (2) 
two feet adjoining the gutter on either side. This was laid with 
blocks. In other words, the place where impermeability to water 
should have been most sought for, and which in the hands of 
skilled workmen is carefully laid with Trinidad and ironed by 
hand, there is placed a pavement of such a character that access to 
the sub-grade by water is encouraged rather than guarded against. 
The settling of this asphaltum is apparent all along the gutter. 

Lieutenant Gillmore, in his treatise on roads, says of as- 
phaltum paving: “A four-wheeled truck weighing three tons, 
carrying a boiler weighing twenty-one tons passed over a piece of 
asphalt pavement in Fifth avenue near Twenty-fourth street, New 
York, without leaving any mark!” He, however, does not men- 
tion the thermometer on this day, but I think had it been 90 de- 
grees, F., it would have gone through and had it been 30 degrees, 
F., twice that load might have passed over without cracks. 
This author recommends also concrete foundation of beton in 
all cases, when it is the general opinion among engineers and 
road builders that the broken stone and coal tar distillate is far 
preferable. 

(2) Asphalt Blocks.—The manufacture of this block is far from 
perfected, the trouble being that the edges of the block chip off 
and constantly wear away until a round stone is left only a little 
better than a cobble stone. Then, too, the price of the asphalt 
block is as high, if not higher than the granite block and will last 
only one-quarter of its time, so that until a more improved block 
is made for street travel they can not become of general use. 

(3) Bricks.—The vitrified brick pavement has had its boom and 
sample pavements can be seen in many places. This pavement is 
laid on Juniper street between Chestnut and Sansom streets in 


Philadelphia and speaks for itself. It possesses the same defect as 
the asphalt, breaking off and crumbling under travel and soon be- 
coming like a stone pavement. 

There are many streets paved with brick in the northwest sec- 
tion of Philadelphia, many of which are too new to judge of as yet, 
while the older ones are in some cases as bad as Juniper street. 
The cost of this pavement is from $1.40 to $1.65 per square yard. 

(4) Macadam and Telford.—This pavement is unfit for munici- 
pal works except in cases of suburban districts or where a hand- 
some drive or boulevard is desired, when police protection must 
be used to keep off heavy traffic. A glance at Twenty-second street 
in Philadelphia will show the folly of such a useless expenditure of 
money. 

(5) Wooden.—I regret most extremely that I have had no prac- 
tical experience with wooden pavements. Their advantages seem 
to be less wear and tear on tires and horses, less noise and smooth 
traction; their disadvantages, slipperiness in wet weather, and 
their power of absorption of animal excrement which gives forth 
unhealthy odors when subjected to drying. The kinds of wood, 
methods of setting and modes of preparation for preservation are 
so numerous I will not enter into them here but suffice it to say 
that from its perishable character and inability to stand heavy 
traffic we do not desire to risk money in this changeable climate 
in a pavement we know has failed in so many cases to answer the 
demands thrust upon it. 

(6) Gravel_—These roads of red gravel are suitable only for 
park purposes and not municipal travel. Its advantages are a 
smooth, hard, impermeable and less tractive surface at a low cost, 
capable of standing the ordinary light travel of carriage under the 
proper care of watering and general maintenance. Gravel roads 
should be drained in all cases with stone or block gutter as a gravel 
gutter will eat away and soon destroy the edge of the roadway. 

I have purposely avoided discussion of macadam and Telford 
roads as I have said above as not coming under the class of street 
paving herein discussed. A golden opportunity awaits the man 
who invents the ideal city pavement; that is, one possessing the 
necessary essentials of smooth surface capable of sufficient adhesion 
to afford tractive power a minimum, impermeable, clean, durable 
and capable of resisting very heavy dead-load loads, and above all, 
economical. Certainly we are further from this now than were 
the ancient Romans. 


MANUFACTURE OF PAVING BRICK.* 
By F. M. Spalding. 
PAVING brick must be of such density as to be practically 
impervious to water, and consequently not subject to the ac- 
tion of frost. It should also possess toughness and tenacity to such 
a degree that the edges will not break off and that the surface of 
the brick will not wear rapidly when exposed to heavy traffic. A 
tough, thoroughly vitrified brick possesses these qualifications, as 
it combines imperviousness to water with great strength and dura- 
bility. ‘ 

The shale clay used in making terra cotta pipe generally will 
make good vitrified brick. A strictly pure clay, that is, one which 
does not contain any alkalies, is not desirable, as it should not only 
be able to stand a very high temperature, but should also contain 
some fluxing agent which will vitrify the brick. The presence of 
any considerable quantity of lime is particularly to be avoided, as 
it will cause the brick to disintegrate and scale. At Galesburg the 
clay is taken from a bluff, and although it resembles sandstone 
somewhat, it is almost entirely free from grit. Along the Ohio 
river, shale and coal are taken from the same mine. At present 
fire-clay is extensively used in the manufacture of paving brick, 
yet the best results are obtained when it is first mixed with some 
other kind of clay, since it is almost impossible to vitrify fire-clay. 
One prominent engineer gives the following as the average 
composition of paving clay: 69.1 per cent. silica, 15.5 per cent. 
alumina, 5 per cent. chemically combined water, 2 per cent. 





* Read before the Civil Engineer’s Club of the University of Lllinois. 
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moisture, 2.5 per cent. iron, 2.5 per cent. magnesia, and 3 per cent. 
of lime. 

The practice of weathering clay has been extensively followed 
and has proved to be very beneficial, yet in most larger factories 
tempering machines are now used instead. During the process of 
weathering, the clay separates into fine particles so that the contact 
is very intimate when it is finally made into a brick, hence the 
brick will be dense and contain very little moisture. The clay 
must be well mixed and tempered before it is sent to the brick 
machine. There are three methods of accomplishing this, the soft 
mud, the stiff mud, and the dry pressed. The average clay can be 
worked most advantageously as a stiff mud, hence this process is 
extensively used. In one form of this process the clay is placed 
in a large iron dry pan as soon as excavated, and then crushed by 
means of heavy revolving rollers, into powder, when it drops 
through the perforated bottom of the pan on a carrier which takes 
it to the tempering machine. Here it is moistened just enough to 
make a stiff mud. In another form of the stiff mud process the 
clay is taken directly from the bank and dumped into a pit, where 
it is thoroughly worked over by men with spades, then while still 
in the moistened state it is passed through a crusher and carried 
directly to the machine. In the soft mud process the clay is placed 
in a large circular vat where it is mixed into a soft, pasty mass by 
a rotating wheel having two motions, one along and one around its 
axis. In either method the clay is now ready for the machine. 
The dry pressed process is very rarely used for paving brick. 

The brick machine should compress the clay the utmost _possi- 
ble amount. The softer the clay leaves the machine the greater 
will be the shrinkage from drying and burning, and also the great- 
er will be the loss in handling. With the stiff clay process the clay 
is forced out of the machine in a continuous bar, which is cut off 
as it leaves the machine by means of wires strung in a frame which 
works either automatically or by hand. The brick may be either 
side or end cut. In the soft mud process the clay is forced into 
molds, which are removed as fast as filled. 

The next step is to dry the brick. While some of the old-time 
brick-makers still persist in using the sun as their only means of 
drying, the majority of intelligent brick-makers use some form of 
artificial drier. In one form, which is frequently used, there are 
coils of steam pipe under a slatted floor. The brick are loosely 
tiered up on this floor, and are dried by the radiation of the heat 
from the steam pipes. In another form the floor itself is heated 
by means of brick or tile flues, the brick being dried by direct 
contact with the heated surface. In the tunnel drier the brick are 
placed on iron cars and run into the tunnel, and heat and smoke 
allowed to pass directly through the tunnel. The brick are com- 
pletely dried in the tunnel drier in twenty-four to thirty-six hours. 
Sun-dried brick are usually only partially dried when piaced in 
the kiln, which necessitates a great deal of water-smoking. A 
prominent brick-maker says: “It costs from one dollar to two dol- 
lars per thousand to dry brick in the kiln, and the result is second 
or third-class brick; while the brick can be thoroughly dried be- 
fore being set in the kiln for twenty-five to fifty cents per thou- 
sand, and the result is first-class brick.” 

The last and most important step isthe burning. There are 
two classes of kilns, the up and the down draft. The up-draft kiln 
is simply a great rectangular pile of brick tiered loosely, with the 
exception of the outside courses, which are laid solid with mortar. 
The top is left open to permit the heat and smoke to pass off. The 
fires are built under the kiln on all sides, and the heat and smoke 
passes up through the brick and out at the top. This kiln can be 
used but once, and anew one must be built for the next lot of 
brick. It is not so generally used for burning pavers as the down 
draft. The most popular form cf the down draft is the Eudaly. 
- This is a permanent brick structure having twenty-four-inch walls 
and athick brick arch top. It may be built either round or square, 
and the capacity varies from twenty-five to two hundred and fifty 
thousand. There are furnaces all around the outside of the kiln, and 
within the walls of the kiln at frequent intervals are small chim- 
neys extending from the flues below the floor to a few feet above 








Paving and Municipal Engineering. 


the crown. The heat and smoke from the furnaces pass through 
the walls of the kiln into fire boxes which conduct the heat to the 
top of the kiln before coming in contact with the brick. The heat 
then passes down through the brick and out of the perforated bot- 
tom into a system of flues which connect with the small chimneys. 
Each chimney is provided with a damper so that the heat may be 
shut off from any part of the kiln, thus placing-the kiln under per- 
fect control. It usually takes sixty hours to water smoke, and 
from four to six days more to finish the burning. The amount of 
coal consumed per thousand brick varies from 600 pounds to 2,000 
pounds, according to the character of the clay and the quality of 
coal. A number of brick-makers are using oil or gas fuel in firing 
their kilns, claiming that it makes a cheaper fuel and one which is 
more easily regulated. The time required in burning pavers is 
slightly more than for burning common brick, owing to the in- 
creased length of time which the heat must be held for vitrifica- 
tion. 

The process of vitrifaction is as follows: “Clay is a silicate of 
alumina with foreign admixture of sand, iron, lime, magnesia, and 
alkalies. Under the action of heat the alkalies melt, and at the 
same time the lime, iron,and magnesia begin to act as fluxes. 
Continue to increase the heat and the solvent action increases. 
When all the particles have become impregnated with the melted 
portion we have reached vitrifaction.” A uniform temperature 
must be maintained, and if the burner finds one part of the kiln is 
vitrifying faster than another, he must retard the heat in that por- 
tion. The temperature required for vitrifaction is 2,000° to 2,500° 
F. The kiln must be allowed to cool very slowly, as it is the slow 
cooling which tempers the brick and gives it the required tough- 
ness. From seventy-five to ninety per cent. of the brick placed in 
the kiln are fit for pavers, and nearly the entire remainder can be 
used for building brick. 


THE VENTILATION OF SEWERS. 


R. CHARLES BAILLARGE, the distinguished city engineer 

of Quebec, addressed the Royal Society of Canada, at its 

meeting in Ottawa, on May 3lst,on the subject of the free and 

liberal ventilation of sewers,in its relation to the sanitation of 
dwellings. In the course of his address he said : 


“The advocates of sanitation, nowadays, go too far in demand- 
ing the ventilation of sewers by such expensive processes as the 
erection of tall chimneys here and there, and the establishment of 
fires or of foci of heat and suction at numerous points in every 
city of the old and new worlds; and the last scheme in this direc- 
tion is that of MM. Peek & Hall, who in a seventeen page article 
published in the Contemporary Review of London, for February, 
1892, are trying to convince the people, the authorities, that they 
must of necessity tax themselves to erect expensive towers here 
and there, wherewith to create the necessary draught as in coal 
mines, to ventilate the London sewers, and thus, as they pretend, 
eliminate the deleterious qualities of the London fog made nocuous 
by the emanations from them; notwithstanding that these fogs 
have existed from time immemorial, and are no doubt due to at- 
mospheric causes with which the warm sea breezes from the ‘Gulf 
Stream’ may in some way be connected. 

“No, these emanations from the sewers are by no means as 
noxious as they are said to be, and to proof: there are those who, 
so to say, inhabit them and pass their lives in cleaning, scouring 
and emptying them. 

“See the Paris sewers: I have been in and through them ona 
visit of inspection lasting an hour or more, and that, in the com- 
pany of a party of ladies and gentlemen from England, Germany 
and elsewhere. The Paris sewers can be thus visited once a month 
under a permit to be obtained on application at the ‘Prefecture de 
la Seine,’ and if it does not take place oftener, except on special 
permission to some person of rank or who can only make a short 
sojourn in the city, it is that too frequent interruptions of the kind 
would materially interfere with the duties of those who are charged 
with their daily scouring out and cleaning. 
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“True, the cess-pool system holds in Paris, and night soil or ex- 
creta do not find their way into the drains, because as an econom- 
ical feature they are retained to be utilized for manuring purposes, 
and are during the dead of night pumped by suction into large cyl- 
indrical receptacles on four-wheel trucks and driven out of Paris 
to be disinfected and turned into what is known as poudrette. But 
even if these matters did find their way into and through the sew- 
ers when freshly produced, i. e., before decomposition of them sets 
in, and borne away as they immediately are by the flush and rush 
of water from a w. ¢c., their presence in the sewers would add but 
insensibly to the emanations from the urines of man and animals, 
domestic waters, liquids and other products from tanneries, facto- 
ries, industries of all kinds, chemicals and dirt of every description 
which, in a city of two and a half millions of souls, are every day 
poured into the sewers and driven through them uninterruptedly 
throughout the year. 

“Now all of us with a voice, after entering the sewers at the 
‘Place de la Madeleine’ and emerging from them at the other end 
of Paris; all of us, I say, agreed in admitting that the most delicate 
olfactories had experienced nothing disagreeable—nothing more, 
in a word, than a slight sensation of closeness as on entering a bed- 
room in the morning or a house for some time untenanted. 

“And why no smell, nor anything approaching even to it? The 
sole and abundant supply of water poured into the sewers from 
the street hydrants opened every morning to cleanse the gutters or 
water channels of the balance of the dust swept into them, after 
removal—during the early morning, and before the shops and 
stores are opened—of the bulky material—scraped and swept to- 
gether into heaps during the small hours of the night—to the city 
dumping grounds, in tumbrels provided by the municipality. 

“ The waters already alluded to, as well the waste from taps 
and other sources, and occasionally those from rains and storms; 
all these together, run along as a tiny river at the bottom of the 
sewer, in a ehannel eight feet wide and some four feet deep, formed 
in the ‘Grand Collecteur’ of sixteen feet in width and ten feet 
high, under the Rue de Rivoli, by the double four feet cut stone 
side-walks on which two men on either side trot along and thus by 
means of a projecting bar propel the boats containing the excur- 
sionists. 

“ The sewers of secondary size, which empty their contents into 
that just described are only ten feet in width, with a six foot 
channel between sidewalks two feet wide, and on either side thereof 
is laid a rail along which a series of cars, again propelled by hand 
by men told off for the purpose, one on each side the channel, ride 
smoothly along above the flowing waters. The sewers third in 
point of size are six feet wide with a sidewalk on one side only; 
and one and all of them are thoroughly lighted up with gas or oil 
and will now shortly be, if not already done, by incandescent elec- 
tricity. 

“The quantity of water in the sewers is such as to dilute, in the 
ratio of say 100 or 1,000 to 1 every particle of absolute sewage or 
excreta passing through them and which might otherwise prove 
noxious; and they are absolutely without danger to the host of 
employes who may be said to pass their lives within them. 

“Fifty or a hundred years ago I would not have suggested 
what I now favor for cities and towns in general; but where at pres- 
ent is the community of any importance in the old or new world, 
which has not its acqueduct, its abundant supply of water, and in 
such abundance as to be in bulk a thousand or ten thousand times 
that of all the filth to be removed, and such as to render it abso- 
lutely inoffensive, as far as any smell or noxious gases from it are 
concerned, 

“Like Don Quixote whocreated wind mills, then to war against 
them ; it is that terrible word ‘sewer gas’ which after thus wrongly 
styling it, we are afraid of and endeavor to combat by the most 
expensive means, in no way called for and out of all proportion 
with the evil to be done away with. 

“*Sewer gas’ is nothing more than ordinary atmospheric air 
slightly contaminated by its admixture with the gases wh:ch are 
formed by the decomposition of the sewage matter, as well by the 


organic germs which these matters hold in suspension: microbes 
and bacteria, etc. ; 

“Tt is equally certain that the would-be-dangerous character of 
these gases is reduced, if not entirely eliminated, by their free ex- 
posure to the oxydizing action of the air. A more serious danger 
is that in certain cases of sickness these products are charged with 
specific germs, and require to be promptly destroyed or removed 
by gravitation after being sufficiently diluted with water. 

“The gas called ‘sewer gas’ has no existence, or at least it does 
not necessarily exist or in spite of our endeavors to prevent it; 
and if it does exist, it is because we will it so, since it is so easy 
to get rid of it, or rather to prevent its formation by conducting it 
immediately and continuously into the admosphere by the pro- 
posed ventilators along the center of each street, and as already 
stated directly over the sewers to be disinfected. Once more, this 
gas is nothing but atmospheric air, which under its normal and 
ever active pressure, penetrates the sewers as it does our houses 
and our lungs. : 

“T have just said that the liquid and solid excreta, when freshly 
produced and undecomposed, are absolutely inoffensive, with the 
exception of those of certain diseases, but which, mixed with nor- 
mal excreta or of persons in health, rarely count for more than one 
in a thousand or even in ten thousand, as at present in Quebec, for 
instance, where there are, or were at the time of writing this, eight 
cases of diphtheria to a population of 80,000 souls. 

“ These excreta, I repeat, are inodorous, innoxious while in the 
water in which they were deposited, and continuing their course 
in full water towards the sewers and in full water through the sew- 
ers and until their expulsion into the river, lake or sea, as the case 


«may be, and the time of this trajectory or passage to an outing, not 


generally more than an hour or two in riparian cities like Toronto, 
Montreal, Quebec, Ottawa, Hamilton, etc., or cities through which 
rivers pass, as in the case of London or Paris, etc.; decomposition 
does not set in during such a brief period of time, nor would it do 
so even if the time of passage were many times as great. 

“Another proof that these substances are inoffensive is, that it 
has been demonstrated that the fears entertained that sewage-irri- 
gated lands would prove detrimental to health have been entirely 
dissipated, their sanitation being entirely effected by the oxydizing 
power of the air. 

“ Admitting now for an instant, that human excreta do under 
some circumstances prove slightly disagreeable to the olfactories, 
they are not, for all that, the more noxious in a sanitary point of 
view when of recent production; no more than are the fumes of 
a variety of substances which without being agreeable to the sense 
of smell, as of coal oil for instance, are none the more deleterious 
for that. 

“T therefore conclude from the premises recited, that for any 
city having an acqueduct and a regular and proper system of 
drainage, that is to say, sewers of proper ovoid section, and there- 
fore narrow at the base or invert, so that the water may flow 
through them under as great a head or depth as possible,and with 
an inclination proportional to the depth of water; such sewers can 
be ventilated in the way set forth without giving rise to emana- 
tions in the slightest degree anti-hygienic, or even more pestiferous 
than those of every day life which we can not escape, as of the 
excreta of horses and the like. 

“Tt is moreover known that a rapid or active run of water ina 
sewer Creates a friction at its surface which drags along with it a 
certain stratum of air, which in its turn gives motion in the 
same direction to a second stratum, this to a third and so on until 
the whole body of air above the water in the sewer is set in motion 
towards the outlets of the system and thus expelled: contributing 
thereby in a considerable degree to effect the ventilation of the 
conduits.” 





W. PENFIELD & SON, of Willoughby, O., have issued hand- 
J * somely-printed circulars, explaining the operations of their 
auger brick machines and automatic cutter and of their taper tub 
pug mill. 
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BOSTON’S STREET PAVEMENTS. 


Bane annual report of the street department of the city of Bos- 

ton for the year 1891 is one of the most complete ever issued 
byan American city. It gives fullinformation regarding not only 
the work, but the needs of the city, in the different departments, 
and all is set forth comprehensively and impressively. It is alto- 
gether well near a model report, and is put in worthy form, com- 
prising a volume of nearly 400 pages, well printed, freely illustra- 
ted and substantially bound in cloth. We regret that the report 
itself does not indicate to whom the credit of the work is due, 
though much of it, we believe, may be ascribed to Henry B. Wood, 
executive engineer; Henry H. Carter, superintendent of streets, 
and Charles R. Cutler, deputy superintendent of the paving di- 
vision. 

The report shows that the streets of Boston and suburbs are 
now paved as follows: Asphalt, 4.66 miles; block, 69.29; brick, 
0.36; cobblestone, 5.94; Telford and macadam, 204.56; gravel, 139.48; 
total, 434.59. Regarding the condition of the streets of Boston and 
the work hereafter to be done the report says: 


“The inferior condition of most of the paved streets of Boston is 
apparent to every one. Several causes have operated to bring this 
condition about. 

“In the first place, the quality of the stone blocks with which 
the pavement was originally laid was poor; these blocks, in most 
instances, were roughly cut, of irregular dimensions, and laid with- 
out proper care, so that,in some cases, even where the original 
pavement has been disturbed, it has worn unequally and has set- 
tled in such a manner as to present a very uneven surface. 

“The numerous structures under the pavement, consisting of 
gas pipes, water pipes, telephone conduits, steam-heating pipes, 
electric wire conduits, and sewers with their connections, necessi- 
tate a constant tearing up of the pavements to make connections 
and remedy breaks and defects. 

“There is also the tearing up and replacing of railroad tracks, 
which is continually going on. This continual disturbance of the 
pavement and the impossibility of replacing it over an excavation 
in such a manner as to leave the pavement in its original condi- 
tion, has resulted in the present uneven appearance of many of 
our streets, making them uncomfortable to travel over and diffi- 
cult to clean. 

“It.will be impossible to construct and maintain first-class pave- 
ments in our commercial and business thoroughfares, as long as 
private corporations are allowed legislative franchises to not only 
cover the greater part of the surface with railroads, drip-boxes, 
manholes, gate-boxes and covers of all sizes and kinds, but also to 
undermine the same with a perfect network of contrivances, some 
seething with steam, some flowing the most volatile, gas-producing 
and inflammable hydrocarbons, and some conducting the electric 
current—all being liable to get out of repair and requiring excava- 


tions and disturbances of the street-surface to keep them in con-' 


dition. 

“The spirit of self-interest and the desire to realize large divi- 
dends tend toward the greatest economy on the part of corpora- 
tions in replacing the disturbed portions of street and pavement; 
thus leaving to the city a great deal of work to finally adjust and 
regulate at the expense of the public funds. 

“The only complete remedy for these evils is to build a large 
brick subway beneath the sidewalk or roadway capable of contain- 
ing every wire or pipe needed for all purposes, with only its man- 
holes appearing at the surface. ai 

“Until such time as an underground conduit of a size sufficient 
to contain all gas, water and other pipes and wires is laid, it will be 
impossible to prevent the tearing up of the pavements, and de- 
pendence must be placed on the power of the department to grant 
or refuse permits to have all openings repaved in as good a manner 
as possible under the circumstances. The amendment to the ordi- 
nance made this year, whereby the parties who make openings are 
obliged to keep the pavements in repair for six months, and, on 
their failure to do so, to be obliged to pay the cost of the city’s do- 
ing the work, will tend to lessen these evils. 
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“Eleven thousand, three hundred and twenty permits were 
granted during the past year to open streets. The excavations 
made under these permits aggregate 110.7 miles in length, and 
show the proportions to which this nuisance has grown. 

“ One thousand, nine hundred and sixteen openings were made 
under ‘emergency permits’ for breaks in water and gas pipes re- 
quiring immediate attention. 

“ Boston has a larger proportion of macadamized streets than 
any large city in this country. While streets of this description 
can be constructed cheaply, the rapid deterioration of the surface 
requires an immense outlay to keep them in repair. With con- 
stant attention in the way of re-surfacing and watering these 
streets are convenient for travel, but without this care, holes are 
soon worn in the surface. Macadamized streets are always muddy 
in wet weather, and are not suited to stand the travel of our 
thoroughfare leading to the suburbs. 

“ All the macadamized streets of the city proper, except those 
whose grade is more than 6 per 100, and all the main macadamized 
avenues which radiate to the suburbs, should be paved with gran- 
ite blocks, or asphalt, as rapidly as the finances of the city will 
permit. 

“In determining the character of the pavement to be used on 
a street, regard must be paid to several conditions, among which 
are its life, first cost, cost of maintenance, convenience, appear- 
ance, and adaptability to the traffic it may be expected to undergo 
during its life. 

“The pavement laid this year has been laid in accordance with 
the best modern practice, and in accordance with what seemed for 
the best interest of the community. 

“The business streets in exclusively commercial sections sub- 
ject to the heaviest travel have been paved with granite blocks. 

“ Where all water, gas, sewer, telephone, and other pipes, are al- 
ready laid, and where there is reasonable cause to believe that the 
pavement will not be constantly torn up, the blocks have been laid 
on a concrete base of hydraulic cement and the joints filled with 
pebbles and road pitch. 

“A concrete base is especially applicable in loose soil where 
there is liable to be trouble from subsoil water. 

“The streets subjected to heavy travel in which the various 
pipes have not yet been laid, have been paved with granite 
blocks on a gravel base in the ordinary manner; more attention, 
however, has been paid to rolling and preparing the foundation-bed 
than was the practice in former years, with the result of securing a 
more even pavement. 

“The residence streets, where sufficient appropriation existed, 
have been paved with sheet asphalt, asphalt blocks, or brick, as 
seemed most suited to the case in hand. 

“ Brick paving has only obtained on a few cross-streets, with a 
view of putting it toa thorough test. It can be used to advantage 
on streets of comparatively light traffic, where a less expensive 
form. is desired than asphalt. 

“It is believed that the above kinds of pavement include all the 
varieties necessary to pave our streets in a first-class manner. Wood 
pavements, which are extensively used in Western cities and the 
cities abroad, are not adapted to this city. The difficulty of keep- 
ing them clean, owing to the tenacity with which filthy matter of 
all kinds adheres to them, and the exhalations which arise from 
their absorption of fluids, render them an unsanitary pavement. 
They are short-lived and require frequent repairs. 

“The granite block pavement, laid on a face of hydraulic ce- 
ment concrete is believed to be the pavement best adapted to our 
business streets, especially where all water, gas, telephone and 
electric pipes have been laid and connections made. This pave- 
ment possesses the advantage of the longest life, is easily cleaned, 
gives a good foothold for horses and requires but little expenditure 
for repairs. Its chief disadvantage is its noise. The average cost of 
this pavement, including all labor and materials is $4.70 per square 
yard. This pavement has been laid on Tremont street, between 
Cornhill and Boylston street, and a comparison of the paving be- 
tween the railroad tracks with the rest of the street shows what 
can be done with first-class granite blocks properly laid, 














Patent des oe 





re ee pecilaads 

















Paving and Municipal Engineering. 13 


“A number of streets have been paved with granite blocks laid 
on the ordinary gravel foundation. This style of paving has ob- 
tained on such streets as were not entirely built up with business 
blocks, and where a subsequent change in the character of the 
buildings will involve numerous excavations to connect with wa- 
ter, gas, electric, and other pipes. The quality of the stone blocks 
used has been first class, however and when the street has arrived 
at its ultimate development (provided it does so during the life of 
the stone blocks), the street can be paved with the same blocks set 
on a concrete base. 

“A large amount of asphalt paving has been laid this year on 
different streets, among which may be mentioned: Beacon street 
from Charles street to Arlington, Cabot street, Columbus avenue, 
Hudson street, Austin street, Kilby street, Court street,etc. This 
pavement is particularly suited to residence streets, and such busi- 
ness streets as are free from horse-car tracks and are lined with 
buildings occupied mostly by offices, where the noise of a granite 
block pavement could not be borne. This pavement, when made 


of genuine asphalt and prepared and laid in the best manner, gives . 


a very satisfactory result. Such of these pavements in Boston as 
have given out have done so by neglect to promptly repair them, 
or else by the opening of trenches through the street for the vari- 
ous gas, water, or other pipes. The life of the pavement is not so 
long as that of a granite-block pavement, but with reasonable care 
the pavement is good for many years. All the asphalt pavements 
laid are kept in repair at the expense of the contractors for five 
years. The asphalt pavement is easily cleaned, and presents a 
pleasing appearance to the eye. Much has been said and written 
about the slipperiness of this pavement. If the pavement is kept 
Clean and free from the thin coating of mud which is apt to accu- 
mulate, and is sanded in case of sleet falling on the surface, it gives 
a better footing than astone pavement. Statistics prove that more 
horses fall on a mile of stone pavement than on a mile of asphalt 
pavement. The cost of the asphalt pavement laid this year has 
averaged about $3.50 per square yard. 

“Several streets have been paved during the year with an as- 
phalt block pavement. This pavement, while not so durable as the 
sheet asphalt, has the advantage of being easily replaced in case of 
excavation being made through its surface for gas or water pipes. 
It presents a very handsome appearance when well laid, and is 
well suited for light travel. The city of Baltimore has miles of 
streets paved with this material, which have been in good repair 
for eight years. 

“The use of brick for a street pavement has been attracting the 
attention of municipal authorities for the last few years. It is ex- 
tensively used in several western and southern cities, and has late- 
ly been tried in some of the large cities, among which are Cleve- 
land, Columbus, Chicago, Philadelphia, Indianapolis, Omaha, Peo- 
ria, Baltimore, Washington, Harrisburg, Wheeling, Johnstown, 
Clinton. The claims made for this pavement are its low cost, com- 
bined with its durability and appearance. There are now four 
streets paved in this city. Hamilton Place (a private way) was 
paved in 1888 by the abutters, and is now in good condition. It is 
subject to light travel only, so that conclusions can not be drawn 
from this street alone concerning the durability of the pavement. 
Genesee, Seneca, and Oswego streets have been paved with brick 
this year; the first two streets with a Keramite brick, at a cost of 
$2.75 per square yard; the last-named street with a bfick manu- 
factured in Rhode Island, at a cost of $2.40 per square yard. 

“The following method was observed in paving streets. The 
macadam was excavated to the depth of seven inches and the road- 
bed then rolled with a horse roller. A two-inch layer of gravel was 
then spread and rolled and the bricks laid on a thin sand bed. 
After being rammed in place, the surface was flooded with water 
and the bricks again rammed to a true surface, after which the 
joints were grouted with Portland cement mortar, mixed one to 
one. These streets have only been paved six months, so that no 
judgment can be passed upon them. 

“There are various methods of laying a brick pavement, and it 
is proposed during the coming year to lay the bricks ona concrete 


base as well as by other methods, so that a comparison may be ob- 
tained. Great care has to be taken in the selection of the brick to 
be used, and before trying this style of pavement, the department 
made a series of tests of different bricks submitted. 

“The brick should have toughness, elasticity, homogeneity and 
impermeability, and this condition should obtain in each and every 
layer throughout the kiln.” 


FOUNDATIONS FOR BRIDGES,* 


By P. Mogensen. 


ROBABLY one of the most varied subjects submitted to the 
consideration of civil engineers, is the design and construc- 
tion of bridge piers. From the simple wooden trestle and the 
equally simple crib built of ties and used for temporary purposes, 
to the gigantic pier of the Firth of Forth bridge innumerable 
graduations are found, and in many cases the engineer is called 
upon to overcome seemingly insurmountable difficulties in con- 
nection with such works. Itis far beyond my power to treat of any 
part of the more intricate structures; my object is merely to call 
attention to a few simple details in the construction of masonry 
foundations in shallow rivers where underground water is en- 
countered, or in other words, where pumping is required. 

The surface water is often a source of great trouble, and claims 
the attention of the constructing engineer as soon as the location 
of a bridge has been fixed, especially if a stream is found running 
where excavations are to be commenced. To make the posi- 
tion of one or more piers accessible, it will generally be found 
convenient to divert any such stream. It is not essential that the 
diversion be made close to the bridge; it may be effected where it 
can be done at least expense. However, as such diversions gener- 
ally require dams, it should be within a reasonable distance for 
easy inspection. 

When the river bed consists of sand, a secure foundation may 
be made by sinking cylindrical wells to a depth of say twenty feet, 
but in all cases lower than any underground current that might 
be met with. The depth to which the wells must be sunk, natur- 
ally depends upon the resistance offered by the sand, the number 
of wells employed, the weight they are required to support, and 
other considerations. 

Where a large pump is required, the inside diameter of a 
well should not be less than six feet, or large enough to enable 
two men to work alongside the suction-tube. The wells should 
be built of bricks and cement mortar, to a height of about ten 
feet above ground before the sinking of them is commenced. A 
strong wooden frame should be placed under each well and another 
on the top of the section built, both being firmly fastened by strong 
bolts passing through the brick work. The top frame may be re- 
moved when it is required to add to the well. 

Whatever the number of wells ina pier, they should be sunk 
simultaneously. This is done by loading the top frames with long, 
heavy objects such as rails, girders, etc., for the purpose of forcing 
the wells down when the material underneath the bottom frames 
has been removed. If the amount of water flowing into two or 
three wells does not exceed the capacity of one pump, the water 
should be drawn from a well sunk somewhat deeper than those 
adjoining, which are by this means drained. The.excavated ma- 
terial is taken out with a small windlass. 

The pump should be fastened to a wooden frame, placed on the 
top of the objects used as weights. A derrick with blocks and 
tackle should be erected over the pump and kept in readiness for 
raising the suction tube whenever the foot-valve fails to act. Ifa 
sliding suction is used, it should hang supported in the pulleys. 
Sometimes the pump may be entirely dispensed with. The wells 
are then excavated by means of grab-winches, the buckets of which 
fill automatically when let drop on loose material. It is needless 
to say that this method will be impractical when stones of con- 
siderable size, trunks of trees, or other obstructing bodies are 
encountered. 


*Read before the Civil Engineers’ Club of University of Illinois. 
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When the wells have been sunk to the required depth, they 
should be filled with cement concrete up to ground level, where 
neat work may conveniently be commenced. Small arches should 
be built to support the body of the pier where it overhangs the 
openings caused by the curvatures of the wells. 

Instead of brick wells iron cylinders are advantageously em- 
ployed where they can be procured at a relatively low price, 
and especially where a large diameter is required, as in this case 
the brick wells are liable to collapse. The iron cylinder has the 
further advantage of presenting a smaller annulus to be cleared 
at the. bottom, and having a smoother outside surface its own 
weight is often sufficient to force it through the ground. The 
methods of sinking iron cylinders and masonry wells are essen- 
tially the same. 

Where the river bed consists of layers of sand and rough gravel 
mixed, with or without a certain amount of smaller and larger 
stones interspersed, it will be found cheapest and quickest to make 
an open excavation without lining or shoeing of any kind except in 
the pump-well. This can be done by giving the sides a slope of one 
half or three-quarters to one. The excavated material can be taken 
out either with a crane or with wheel-barrows, and should be 
placed in such a position as to offer additional security against any 
breakage in dams, floods caused by heavy rains, or other natural 
agencies. 

The pump-well should be made in one corner of the excavation, 
and for a pump of from five to ten inches bore a well with an area 
of twenty to twenty-five feet is required. This can be sunk advan- 
tageously by placing planks about six feet long on end and outside 
of two wooden frames, one about a foot from the bottom end and 
the other close to the top. 

As the excavation inside this lining proceeds, the suction tube 
should be lowered, and whenever the lower end of a plank has been 
left free by picking out the obstructing material, it should at once 
be driven down as far as possible. By giving the part of the well 
above the lining a slope of about one-half to only one length of 
planks will be required, and this method will be found cheaper and 
more convenient than lining the well through the whole depth. 
The wel! should be continually at least two feet lower than the ex- 
cavation, so that this may be the better drained. 

Many engineers, when not directly interested in the cost of the 
work, disapprove of the idea of making an open excavation in water- 
bearing ground without lining, and generally suggest some more 
complicated method. It is true that the open excavation requires 
of the constructing engineer his personal supervision of details, 
which means hard work; but it is also t-ue that, when at all practi- 
cable, this is by far the cheapest way of doing the work. 

Under circumstances as those described, it is customary to place 
the brick or stone masonry on a concrete foundation of from one 
to two feet in thickness, and with an offset of nine or twelve inches 
on all sides. When, therefore, the excavation is down to the proper 
depth and the bottom has been made as nearly as possible the ex- 
act size of the concrete foundation, the latter can be made very satis- 
factory by letting concrete, mixed in the ordinary way, down a 
chute to the bottom of the excavation. To prevent the inflowing 
water from washing the cement of the concrete into the pump- 
well, the water should be allowed to rise to a convenient height so 
as to become calm with no applicabie current towards the well. 
When good Portland cement or its equivalent is used, and the 
earth acts as a casing, it will be quite safe to commence building 
on the top of the concrete foundation twelve to eighteen hours 
after it has been made. ‘ 

Before any masonry is started the work should be carefully 
marked off. If the pier has a base with one or more offsets, as is 
usually the case, no great accuracy is necessary until the level of 
neat work is reached ; but if at any stage of the work below ground- 
level it is necessary to mark off the work, this should be done in 
accordance with some one convenient method. I have found the 
following process simple, rapid and reliable: A thin wire is 
stretched between two center line points, across the excavation; 
and with a plummet this line is projected on the work below. The 


center of the pier is found by measuring along the center line the 
required distance from the nearest fixed points. This measure- 
ment can be accurately made with a steel tape held as nearly level 
as possible, on which the distance is read off and projected on the 
center line in the usual way. The pier can now be marked off with 
an ordinary wooden square and a straight edge. 

Another way of marking the cross center-lines of the piers is to 
place stakes on both sides of the excavations and at right angles to 
the center line of the bridge, before work is commenced. But as 
these stakes are much exposed and likely to be disturbed during 
the progress of the work, they should be used only for marking off 
excavations, foundations, and such work as does not require any 
great accuracy. 

A good centrifugal pump is very efficacious for drawing the 
water from the wells and excavations. As it occupies little space, 
is simple to erect, easy to move, and seldom gets out of order, it is 
more suitable for this kind of work than any other form of pump. 

An easy-working, sliding suction and a simple, effective foot- 
valve are essential to a successful and economical management of 
the work. The sliding suction usually consists of a pipe or cylinder 
having a stuffing-box at one end and a flange for the foot-valve at 
the other. It is preferably made of sheet-iron, so as not to be un- 
necessarily heavy. Inside this cylinder is placed a pipe of the 
same bore asthe pump. The gland of the stuffing-box should run 
easily on the pipe, so that the cylinder may be moved freely up and 
down when the gland is loosened. A good foot-valve is made of 
an ordinary valve-chamber with an iron flap on hinges, moving 
freely, and with a leather edge to make a water-tight joint with 
the valve-seat. 

It is very important that close and constant attention be given 
to the pumping machinery, as any interruption in the discharge 
of the water will cause it to rise in the excavation, and when it is 
afterwards pumped out it is likely to wash down the material of 
the sides and entail considerable loss. 

These remarks have been written with reference mainly to 
work on new railways. Other conditions will often suggest 
changes to be made in the methods of working, of obvious ad- 
vantage. ; 


SPECIFICATIONS FOR BRICK PAVING IN CLEVELAND. 


RICK pavements are being laid in Cleveland under the follow- 

ing specifications : 

“Upon the sub-grade shall be placed a bed of ballast of bank 
sand or gravel of a quality to be approved by the engineer to a 
depth of not less than eight inches under the bottom of the brick, 
except where the material in place is suitable for ballast, in which 
case such less amount shall be added to the acceptable material as 
he may direct. The ballast, after being properly rolled and brought 
to the proper crown, shall be made hard and compact by rolling 
and tamping in such a manner and extent as the engineer shall 
direct, the roller to be not less than three feet in diameter, or 
more than six feet on the face, and shall be loaded to weigh six or 
eight tons, as required. All places that have not been or can not 
be properly rolled shall be tamped with small hand-tampers of not 
more than twelve inches square face, and not less than 90 pounds 
weight. The rolling and the tamping of the foundation shall 
always be kept at a distance of not less than 100 feet ahead of the 
pavement unless otherwise permitted by the engineer. The founda- 
tion thus prepared shall be brought to a proper crown by the use 
of a scraper of such design and curvature as the engineer shall 
direct. 

“ Paving brick shall consist of the best quality of sound, hard- 
burned fire-clay paving brick, made and burned specially for 
street paving purposes, and shall stand all reasonable tests as to 
durability and fitness required by the engineer, and to which pav- 
ing material is usually subjected; the material to be burned in 
down-draft kilns or furnaces. All brick are to be square-edged 
and straight, free from cracks and other defects, and of uniform 
size and color, of not less than 2}in.x 4} in, x8 in., and of a quality 
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to be approved of by the engineer, and equal to the approved 
samples of Porter’s Union brand of paving brick. The brick to be 
made with slight projections upon the sides for the purpose of 
keeping them apart when laid—or made with plain sides and laid 
in connection with wood strips as the engineer may direct. 

“Upon the ballast or earth foundation the paving brick are to 
be laid in the following manner: The pavement is to be con- 
structed with a single layer of brick laid on edge, end to end, in 
right angles across the street, as the engineer shall direct, except 
at street intersections, where the courges are to be placed at such 
angles as he shall designate. The brick are to be set in straight 
courses, with the body of the brick about one eighth of an inch 
apart, but touching each other on ends of brick, and breaking 
joints at least three inches with the brick in the adjoining 
courses; they are to be set perpendicular to the grade of the 
street, and to a height of from one-half to one inch, or to such 
other height as the engineer may direct, above the true grade and 
crown of the street when finished, and to provide for settlement 
in pounding and rolling. After the brick are laid, the end-points 
are to be made close and compact by use of an iron bar applied to 
the ends next the curb. Every fourth course, or as the engineer 
shall direct, the brick are to be closed up and the courses straight- 
ened by the use of a sledge-hammer and wood-bar placed against 
the brick. Nothing but whole brick shall be used, except in start- 
ing a course or making a closure at curbs, catch-basins, car-tracks, 
or other street structures, where not less than half brick may be 
used in breaking joints, which shall be made tight and close at 
ends. Great care shall be taken in breaking and trimming the 
brick for this purpose, so as not to check or fracture the part to 
be used ; all joints to be broken or cut at right angles to top and 
sides of the brick; the breaking and trimming must be done by 
experienced men working with proper tools made for this pur- 
pose. 

“The courses of brick are to be kept the specified one-eighth-inch 
apart to receive the cement filling, by slight projections made upon 
the brick for that purpose, if, in the opinion of the engineer, good 
and proper material can be readily secured; otherwise, at his op- 
tion, plain brick of the quality specified, may be used with {xj-inch 
wood strips placed between the rows. The paving, when laid as 
specified, to be thoroughly rammed in courses three separate times, 
as may be directed, besides the final or surface ramming, using a 
square rammer, weighing not less than ninety pounds, no iron of 
any kind being allowed on its lower face to come in contact with 
the paving. In the fourth or final ramming the pavement to be 
surfaced up by using a long straight-edge, and, when complete, to 
conform to the true grade and crown of the roadway as directed 
by the engineer. 

“The joints or spaces between the brick to the full depth of the 
same shall be filled with a concrete composition of not less than 
ten per cent. of refined Trinidad asphalt, mixed with coal tar cem- 
ent, distilled at a temperature of not less than 600 degrees Fahr., 
and the whole mixed with such proper proportion of still-wax as 
not to soften or become brittle under heat or cold. The composi- 
tion shall be heated and poured into the joints or spaces at a tem- 
perature of not less than 300 degrees Fahr., to be determined by a 
proper gauge or indicator placed upon the tank used in the street; 
extra material and care shall be used at the gutters in filling all 
joints in both paving and curbing and around catch basins or other 
receptacles to effectually prevent the leakage of water into the sub- 
roadway; all joints to be completely filled to the top, and refilled 
such number of times thereafter as may be directed before adding 
top-dressing. The concrete not to be used until the brick are com- 
pletely dry. No flooding of the concrete on top of the brick for 
the purpose of filling the joints will be allowed. 

“The surface of the paving, when completed, shall be covered 
with a one-half-inch top-dressing of clean, coarse sand or gravel, of 
approved quality, which, with all accumulations, shall afterwards 
be removed at such time before the final acceptance of the work 
by the board as the engineer shall direct, and the pavement left 
clean for inspection.” 
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MR. STUDEBAKER’S VIEWS REGARDING THE IMPROVE- 
MENT OF COUNTRY ROADS. 


ON. CLEM STUDEBAKER of South Bend, Ind., believes that 
the improvement of the country roads of the United States 
should be under the direction of the federal government, and he 
thinks that the war department should have charge of the work. 
In a recent letter to the editor of Paving AND MunicipaL Enai- 
NEERING he says on this subject: 

“Municipalities in some instances, I have understood, have 
organized branches constituting Jabor bureaus. All able-bodied 
ee applying for aid in these cities are referred to this bureau. 

hrough this bureau such persons are enabled to do some kind of 
manual labor, like wood sawing, or street cleaning or road making, 
at a nominal rate of wages, sufficient t> give them food and 
shelter for their earnings. These municipalities have in connec- 
tion with this idea enacted stringent ordinances against vagrancy, 
and they find that the lazy, idle classes. give their boundaries a 
wide berth. Let us try this system on a national scale. Nature 
and invention so reward the efforts of man in this land of ours, 
that those who are provident and industrious, easily make much 
more than a living. Those who are specially gifted in business 
qualities acquire colossal fortunes. But still we have the poor. 
Still we have the homeless. Still we have the hungry. Still we 
have the unemployed. Why can not the general government, by a 
simple plan such as I have proposed, give work to every unem- 
ployed laborer, of course at wages which cffer no temptation to 
the ambitious or the intelligent to contentedly continue at this 
work, but if nothing more favorable offered, here would always be 
an opportunity to earn honest bread. I do not need to enlarge 
upon the enormous advantages of such a state of things from a 
humanitarian or philanthropic point of view. The moral effect of 
such a state of things, precluding every excuse that the lazy or 
vicious might offer to condone their circumstances, would, it seems 
to me, be enormous and really incalculable. 

“ Now, as to the work of road-building itself: I think the true 
place to lodge supervision over this work is with the national gov- 
ernment, and as I have stated, it seems to me that the War Depart- 
ment is the branch of the service peculiarly adapted to give intelli- 
gent and efficient oversight to internal improvement of this na- 
ture. You will understand that I have not undertaken the elab- 
oration of this idea. I can easily see that it would not be expedient 
for the general government to assume the whole cost of country 
road-building. Every section of the country would feel that its in- 
terests ought to be attended to first, and the government would be 
besieged from every quarter with appeals for such improvements. 
Let the government, however, undertake supervision of the work 
and the elaboration of all plans and specifications for roadways, 
bridges, culverts, and the like, and the oversight and direction of 
all labor employed, with the assumption of one-half, or some other 
per cent., of the total cost, the remainder to be paid by the state, 
county, and perhaps a certain amount of special assessment against 
those whose property seems to be most directly benefited by the 
road-making. 

“ Believing, as I do, that this work should be in charge of the 
general government, it seems to me that we should first bend our 
energies to securing the adoption of a national policy favorable to 
these internal improvements. When this is done then let us 
move up promptly with state co-operation. I think this plan is 
comprehensive, harmonious, practical, and if properly and urgently 
brought to the attention of the people, could not fail to create a 
sentiment of most hearty approval. * * * In the furtherance 
of these objects, I can assure you that my hearty support and co- 
operation may confidently be relied on.” 


A COMMITTEE'S VIEWS ON PAVING. 


REPORT from the Committee on Pavements and Street 
Cleaning to the Municipal Improvement Association, at a 
secent meeting in Kansas City, contained the following: 


“Your committee has received reports from twenty-six cities, 
all recommending some form of stone block for the business 
streets. The city of Liverpool, the best paved commercial city in 
the world, has this kind of pavement. The streets are divided 
into classes, all being paved with stone block, the difference being 
in the foundation. The first class have a foundation of hydraulic 
concrete, from six to twelve inches; the second class, six inches of 
bituminous concrete, made of clean, angular, broken stone, 
grouted with a hot mixture of coal pitch and creosote oil, covered 
with chippings and thoroughly consolidated by rolling; the third 
class have foundations of hard placed rock, ten inches deep, set on 
edge, and over this enough gravel to fill the spaces and forma 
smooth surface. This is then compacted with a steam-roller. The 
durability of stone block pavement is acknowledged by all paving 
experts to be much greater than that of any other kind. Many 
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streets in Paris and Brussels have been paved with porphyry, and, 
though subjected to heavy traffic, show no wear. Under first-class 
specifications, 3 x 6 inch blocks cost $3.37 per square yard ; second- 
class, four inch, or 3x5, on four inch concrete, $2.59; third class 
$2. The cost of their maintenance in Liverpool was $37,000 last 
year. 

“In Kansas City three kinds of paving are used—sandstone 
from Colorado, granite from Sioux City and from this state. The 
cost of each kind laid is from $2 to $2.50 per yard. The average 
life of stone block here is supposed to be from twenty to twenty- 
three years. The average life of granite in the United States and 
England is from twenty to forty years. The cleansing of stone 
block averages about the same as those paved with wood and as- 
phalt. The great objection to stone block is the noise of vehicles 
passing over it.” 

The advantages of the various paving materials are then enum- 
erated. Regarding asphalt the report has this to say: 


“It produces no dust,and therefore no mud; it is compara- 
tively noiseless; it does not absorb and retain organic matter; it 
is impermeable to moisture,and neither emits nor allows the 
emission from the subsoil of unwholesome and poisonous vapors. 
The comparative merits of stone and asphalt are: Stone possesses 
the longest life; asphalt is cheaper; asphalt is more easily cleaned 
and is the most pleasing, smooth and clean. The advantages of 
properly laid asphalt are: durability, smoothness, maintenance, 
noiselessness, economy, and popularity. The objections are: cost 
of construction, slipperiness in wet or frosty weather ; short life 
of pavement; water is its greatest foe, as the residuum is absorbed 
when constantly exposed to water, destroying the binding quali- 
ties, when disintegration sets in.” 


On the subject of brick the report says: 


“ The advantages claimed for brick are that it is cheap, durable 
and comfortable, betng free from dust and comparatively noiseless, 
healthful, because vitrified brick are non-absorbent, so do not emit 
unhealthful odors; safe, because horses do not slip upon them; 
economical, because they are easily repaired and are cheaply and 
easily cleaned. Of thirty kinds of brick tested at Omaha recently, 
brick from Kansas City was awarded first place.” 

On the subject of macadam the report says : 

“It would be well to lay down two general propositions: No 
rock is uniform for a great number of miles; and consequently 
bad material may be derived from a rock of generally good reputa- 
tion; no rock, that is, limestone, at Kansas City is so poor that none 
of it is adapted to macadam material; consequently no rock should 
be condemned in toto. The great safeguards to the property- 
holder and to the public are the specifications of paving contracts. 
The contract should specify the kind of rock for lower and upper 
layer of macadam. Under certain restrictions, the contractor 
might be allowed to make substitutions, if in the judgment of the 
city engineer they are equal to the rocks specified. 

“Macadam should be laid in two layers and no more; the lower 
layer should be of pieces ranging in size from two to six inches in 
their greatest diameters, broken into cubes as nearly as possible. 
The upper layer should be broken into pieces from one and a half 
inches to three and a half inches in their greatest diameters; 
sand, sandy loam or cinders make a good dressing to bed the lime- 
stone, but the bedding should be worked down into the interstices 
of the macadam. At least the lower layer should be broken by 
hand on the ground; the lower layer should not be rolled enough 
to smooth the surface, and thus allow the top layer to vibrate and 
grind against it at the line of contact; the sub grade and the top 
layer should be thoroughly rolled; the contractor should be re- 
quired by the contract to keep the macadam in repair for a year; 
no macadam of a less thickness than twelve inches should be laid 
in the streets where there will be much heavy traffic. The cost of 
original macadam well laid ranges from sixty-five to eighty-five 
cents per square yard ; brick, $1.65 to $1.80; asphalt, $2.00 to $2.80; 
stone block, $2.00 to $2.50. The advantages of macadam are in 
cost, noiselessness and ease of repair. The objections are liability 


to ruts, disintegration of surface. In order to make macadam a* 


success, it is very important that each and every street within a 
certain radius be paved.” 


PAVING BRICK IN THE EAST. 


R. CHARLES H. BLACK, superintendent of streets of Chel- 

sea, Mass., in his annual report, just issued. says: “The 
study of clays for pavement brick-making has received much at- 
tention during the last few years, owing to the rapidly-increasing 
popularity of this material for streets and roadways. While many 
clays will make a good brick, if properly burned, the shale clay has 
proved the most serviceable. The brick made at the Purington 
yard at Galesburg, Ill., where the shale clay was first discovered to 
be useful for this purpose, the first pavement brick being made 
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there seven years ago; since which time a number of brick-yards 
have been established in different parts of the country where the 
clay has been found. It is named vitrified paving brick, and has 
attained a remarkable popularity, as a street and road pavement, 
during the last seven years, there being about two hundred and 
fifty miles of it used in the various citits of the United States at 
tne present time. As the material is not subject to rot or decay, it 
is easily kept clean, and the bricks fit so close together there are 
no interspaces to retain filth and breed disease. Being laid ina 
body of sand, which forms a cushion upon which the bricks rest, it 
is almost noiseless. Bricks do not polish under the wear, and al- 
ways afford a good foothold,to horses. I most respectfully recom- 
mend that a small amount of brick pavement be laid the coming 
year as an experiment.” 


————_ 


PAVING PLANS IN NEW YORK CITY. 


ial 1866 most of the streets were paved with cobble-stones, full 
of ruts and hollows, and imperfectly cleaned. The main 
thoroughfares have since been repaved chiefly with Belgian blocks, 
and, within a very short time, many miles of granite blocks have 
been put down in Broadway and other streets. After numerous 
experiments this has been given the preference in view of the 
heavy traffic in New York streets. It is about decided that New 
York is to spend $1,500,000 a year, for two years, in the repaving 
of streets—a sum which, in addition to the $3,000,000 lately in- 
vested in similar improvements, will make it one of the best paved 
cities in the world.—Charles F. Wiggins, in Engineering Magazine, 
June. 


A BOULEVARD BETWEEN BALTIMORE AND 
WASHINGTON. 


OR the past seven years it has been the dream of certain men 

in Maryland to connect Baltimore and Washington by a grand 
avenue paved and fitted out with some form of rapid transit. The 
street has been spoken of as a continuous park between the two 


cities, with driveways for heavy and light traffic, the whole to be 
flanked by country residences and suburban towns. 

Naturally the enterprise will cost much money, and its realiza- 
tion would have to be a gradual development from each end to- 
ward the middle. Its success will depend upon the efficiency of its 
rapid transit system, and the advantages offered to home buyers 
along the route. Managed properly by far-sighted men, who could 
withstand the greed of the ordinary real estate dealer, the scheme 
might be worked out, otherwise it would fail. A Columbian 
boulevard, organized and carried out on the notion of fleecing 
tenants for ground rent and selling village lots in a Prince George’s 
swamp would fail, as it ought to fail. 

A bill was introduced in the last legislature incorporating a 
company to undertake the building of this boulevard. It is also 
understood that operations are soon to begin with a view to mak- 
ing a continuous metropolitan street between the two cities. The 
enterprise will not be completed for several years, if it ever is, but 
its progress will be watched with a good degree of interest here 
and elsewhere.—Baltimore Herald. 


A WATER PAVEMENT. 


N EXPERIMENT is being tried on Front street at Palatka, 
Fla., which is called a water pavement. The inventor con- 
ceived the idea from the hardness of the seashore and the principle 
lies in keeping the earth constantly moist so that traffic thereby 
makes it the more compact. The street was first leveled and a 
long, perforated pipe was laid down the center, the street graded 
from the center down the sides; the pipe then connected with an 
artesian well and the water running through the pipe saturates 
the entire street. The experiment is watched with great interest 
and it is said the street is beginning to harden already. 





PAPERS ON ENGINEERING SUBJECTS. 


HE engineering societies of the University of Illinois have 

issued the sixth annual edition of “ The Technograph,” which 
contains well condensed articles from the papers on various tech- 
nical subjects read before the societies during the last year. The 
writers who are represented in the publication are, Gen. William 
Sooy Smith, Z. Foster, P. Mogensen, R. J. Dickinson, H. Duna- 
way, C. J. Butterfield, B. V. Swenson, S. Shiga, F. M. Spalding, 
vrof. A. N. Talbott, Prof. Ira O. Baker, R. A. Mather, E. 8. Keene, 
William C. Klingelhoefer, F. W. Clark, H. M. Lyman, J. M. 
White, and others. The number contains many good illustra- 
tions and is, both in typography and matter, creditable to the 
university. 
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Improvement and Contracting News. 





PAVING. 


Four streets will be improved at Koko- 
mo, Ind. 


Monroe, Mich., will spend $25,000 in 
paving. 

The streets of Globeville, Col., are to be 
improved. 


The Owosso (Mich.) council is still dis- 
cussing paving. 

Bellevue, Ohio, is planning to pave two 
more of her streets. 


Four thousand feet of concrete walks will 
be laid at Tipton, Iowa. 


Fremont, Neb., will experiment with a 
section of brick paving. 


The city of Oskaloosa, lowa, has decided 
to go ahead with paving. 


Ridgewood, N. Y., has voted $30,000 for 
macadamizing the streets. 


The streets of Kalamazoo, Mich., are to 
be paved with cedar blocks. 


Monmouth, IIl., has let the contract for 
about $57,000 worth of street paving. 


Resolutions have been adopted for pav- 
ing fifteen streets at Burlington, Iowa. 


At Toledo, Ohio, Bancroft street from 
La Grange to Erie street will be paved. 


Linn street, Cincinnati, O., is to be paved 
with brick at an estimated cost of $75,221. 


Faribault, Minn., is talking of paving 
Main street and putting in a sewerage sys- 
tem. 


Mendota, Ill., is working vigorously for 
street paving and a good sewerage sys- 
tem. 


Boone, Iowa, has petitioned the council 
to pave two of the principal streets of that 
burg. 


Two streets are to be paved with brick 
at Youngstown, Ohio, one at a cost of 
$25,000. 

A vitrified brick pavement is being laid 
on Main street, Dubuque, Iowa, by Atkins 
& Oloff. 


The work of paving Russell avenue at 
Cleveland, Ohio, with brick, has been com- 
menced. 


About 2,000 square yards of brick street 
paving will be laid on Center street, Mey- 
ersdale, Pa. 


The council of Sioux Falls, 8S. D., has 
passed resolutions to pave nine streets 
with stone blocks. 


First street, Evansville, Ind., is to be 
improved with brick and work has com- 
menced on same. 


The road committee of Bloomfield, N. J. 
has prepared plans for macadamizing to 
cost about $18,000. 


Carroll & Landis were awarded the con- 
tract for $10,948 square yards of brick 
paving at Salem, Ohio. 


Pine street, between Front and First 
streets, at Portland, Ore., is being paved 
with bituminous rock. 


Four hundred thousand dollars worth 
of paving has been ordered by the council 
of Salt Lake City, Utah. 


The selectmen of Birmingham, Ct., have 
settled on an appropriation of $1,000 to 
pave a portion of Derby avenue. 


Work has begun on the laying of asphalt 
pavements at Augusta, Ga., and the same 
will be pushed rapidly to completion. 


The boulevard as now planned along the 
Schuylkill at Reading, Pa.,is four and a 
half miles long, and will cost $50,000. 


Carlinville, Ill., has appropriated $40,000 
for improvements, $8,000 of which will be 
used for paving, and $5,000 for sewers. 


The boird of streets at Newark, N. J., 
has voted to pave twelve streets, including 
four with asphalt and six with granite 
blocks. 


Districts 415, 416 and 419, Omaha, Neb., 
will be curbed with red Colorado sand- 
stone by J. W. Furnas & Son, at 59 cents 
per lineal foot. 


At Orange, N. J., Jobn O’Rourke will 
curb and macadamize South Walnut street, 
and Patrick McCann will place flagging on 
Glenwood avenue. 


Contracts for five miles of street grading 
at Seattle, Wash., have recently been let. 
The bids are for the removal of 60,000 
cubic yards of earth. 


The common council of Auburn, N. Y., 
voted only $8,000 for paving streets during 
this year ; half the amount that has hereto- 
fore been appropriated. 


The city of Norristown, Pa., will increase 
its indebtedness about $40,000 for the pur- 
pose of paving six squares of the two 
main streets with asphalt. 


The street and sewer department of 
Wilmington, Del., will spend $100,000 on 
city streets this year. It has awarded a 
contract for 3,000,000 vitrified brick. 


Some of the progressive and enterpris- 
ing citizens of Cadillac, Mich., are thought- 
fully considering a proposition to improve 
the business and residence streets of that 
place. 


At least one main street will be paved 
with fire brick at Ashtabula, Ohio, this 
year. The council passed the first ordi- 
nance for street paving in that city last 
month. 


The city of Syracuse, N. Y.,hascontracted 
with J. M. Mack & Co., for paving South 


West street with vitrified brick from the . 


New York Central tracks to West Onon- 
daga street. 


Wylie avenue, Pittsburgh, Pa., is being 
repaired and will soon be one of the best 
paved streets in that city. A block stone 
pavement will reach from Fifth avenue to 
Herron Hill. 


An ordinance was recommended au- 
thorizing the regrading and repaving of 
Federal street from North Diamond street 
to North avenue with Belgian block at 
Allegheny, Pa. 


It is understood that an order is being 
prepared for the city government of Taun- 
ton, Mass., to endorse authorizing the loan 
of $20,000 for paving operations in various 
sections of that city. 

Grand River avenue, at Detroit, Mich., is 
to be paved with brick. The Talbot Pav 
ing Company was the lowest bidders on 
both sections, and their bids were for $54,- 
112.84 and $52,033.82. 


At Philadelphia, Pa., there are twenty- 
eight streets to be repaved with granite 
blocks, three with sheet asphaltum and 
twenty two with vitrified brick. Over 100 
streets are to be regraded. 


City Civil Engineer Kinnear’s report 
shows that during the past year $1,377,- 
909.37 to be the total cost of all improve- 
iments at Columbus, O. The city has 77.39 
miles of improved streets. 


Within two years $5,000,000 is to be 
spent in improving the west side park 
system at Chicago, Ill. Within twelve 
months, or by May, 1893, the larger part of 
this outlay will have been made. 


At Chester, N. J., the contract for about 
12 miles of road has been awarded B. & J. 
F. Shanley, at 93 cents per square yard for 
telford and 79 cents and 67 cents for 8 inch 
and 6 inch macadam respectively. 


Main street, between Bridge and Cutler 
at Helena, Mont., is being paved with 
wooden blocks on a foundation of broken 
stone which has been rolled and over 
which has been laid a layer of sand. 


Sewickley, Pa., intends to spend consid- 
erable money this summer on borough 
improvements... When through the streets 
will be better, the water supply improved, 
and the town likely swauel throughout. 


The boulevard system of St. Louis, Mo., 
is not yet complete. There are now sev- 
eral boulevards in the western part of the 
city running east, west, north and south, 
but it is desired to belt the city with boule- 
vards. 


Sealed proposals will be received by the 
board of public affairs of the city of Spring- 
field, O , until June 27, for construction of 
street crossings, sidewalks, curb and gut- 
ters, grading and graveling, and paving 
gutters. 

The council of Ashland, Wis., has decid- 
ed to do some extensive street paving this 
summer. It has been decided to issue 
$75,000 worth of improvement bonds, and 
about five miles of streets will be paved by 
next winter. 


The estimated cost of paving Eighth 
street from Howard street to Michigan av- 
enue, and Higli street from Fourth street 
to Trumbull avenue, with cedar blocks and 
plank, at Detroit, Mich., is $9,400 and $7,- 
500 respectively. 

The common council of Bay City, Mich., 
passed a resolution for repaving Center 
avenue. The resolution provides that the 
street shall be paved with brick, from 
Water to Jefferson streets, and thence east 
with cedar blocks. 


The board of public works of Racine, 
Wis., have concluded to recommend that 
the alleys in blocks 12 and 13 be paved 
with brick. If it proves satisfactory it may 
be the means of having streets paved with 
the same material. 


The council of Memphis, Tenn., has or- 
dered three important pieces of work to be 
done this season: the paving of Union 
street from Main to Front, South Court 
street, and the east side of Main, from Auc- 
tion street to the bayou. 


Carll street, Cincinnati, Ohio, from 
Western avenue to three hundred feet 
west of Linden street, is to be improved by 
grading, curb setting and paving with 
brick; also by constructing the necessary 
culverts, drains and retaining walls. 
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Seven hundred thousand dollars will be 
spent, in laying improved pavements in 
various streets at Philadelphia, Pa., before 
cold weather. The specifications call for 
asphaltum, broken stone, vitrified brick 
and Pennsylvania and Lambertville blocks. 


The city of Raleigh, N.C., will do a good 
deal of additional paving this year. Only 
Belgian blocks are use, and the total cost 
of a square yard of pavement, complete, is 
$1.50, and one-third of the cost is paid for 
by property owners on each side of the 
street. 


A company has been organized in Craw- 
ford county, Ind., to build a turnpike from 
Leavenworth, the county seat, to Marengo. 
The name of the corporation is the Leav- 
enworth, Pilot Knob and Marengo Turn- 
pike Company, and the capital stock is 
$50,000. 

When the present contracts for street 
work at Chattanooga, Tenn., are paid for, 
the board of public works will have $46,- 
798.26. This fund will be used to pave 
East Sixth street from Market to Lookout 
streets, and Hooke street from Boyce to 
Cowart streets. 


Kiever & Burke were awarded the con- 
tract for grading North Nineteenth street 
between Tower and Hammond streets, at 
Superior, Wis., at a bid of $1,844.87, and 
W. G. Rhodes was given the contract for 
grading North Twentieth street between 
the South Shore track and Hammond street 
at a bid of $3,249.14. 


Three miles of new asphalt paving are 
to be laid in Troy, N. Y. The streets to be 
paved are Highth, between Fulton and 
Hoosic, 2,893 feet; Second, between Adams 
and Main streets, 5,600; Third, from Adams 
street to the junction of Third and Fourth 
streets, 3,200 feet; Sixth avenue, between 
Rensselaer street and the city line, 3,920. 


By request, City Engineer Graves has 
drawn a plan for the improvement of 
Washington street at Alexandria, Va. The 
plat presents the street with two roadways, 
and in the center a lawn and shade trees. 
The street is seventeen squares long, and a 
pavement laid thereon will be the begin- 
ning of a general movement in the direc- 
tion of better streets. 


This season promises to be a very busy 
one at Fond du Lac, Wis., in the matter of 
public improvements. Petitions are being 
considered for pavements on Harney, 
Fourth and Second streets, and for sewers 
on Eighth, Fourth, Second and Sheboygan 
streets. Eighth street will be the main 
thoroughfare leading to the kite-track 
park and will be macadamized. 


South High street, Columbus, O., is to 
be converted into a handsome driveway. 
N. B. Abbott & Co. received the contract 
for paving it with a Hallwood block pave- 
ment from Hanford street to the south 
corporation line. The pavement is to 
have tar filling and screened gravel foun- 
dation, and the residents propose to have 
shade trees planted along the thoroughfare 
and the improvements necessary for a fine 
driveway. 


The board of public works of Kansas 
City, Mot, has authorized the grading, 
curbing and paving of several streets. 
Among them is the curbing and laying 
sidewalks on both sides of Tracy avenue 
from Eighteenth to Nineteenth streets; 
macadamizing the alley between Camp- 
bell and Harrison streets, from Seven- 
teenth to Eighteenth streets, and paving 
Eighth street from Penn to Jefferson 
streets, with asphalt. 





and Municipal Engineering. 


The trustees of Portchester, N. Y., will 
call a meeting this month to have the tax- 
payers vote on the raising of $4,000 extra 
for repairs of the roads, making the fund 
$10,000, and $1,000 for street lights in the 
newly acquired territory to the village. 


A new county road is being advocated 
between Plainfield and Rahway, N.J. The 
proposed road is to start from Prospect 
avenue at Short Hills, intersect Short Hill 
road and connect with the county road at 
North Rahway. It will be macadamized. 


Bids will be received at the auditor’s 
office at Athens county, Ohio, till Monday, 
June 27, for grading, excavation, founda- 
tion, limestone, graveling, etc., of roads 
along the following routes, viz.: Green- 
branch extension, Guysville road, Carthage 
township; Coolville and Pomeroy road, 
Troy township; Nelsonville Cemetery 
road, York township; Amesville and 
Athers (Amesville) road, Ames township; 
Trimble and Glouster road, Trimble town- 
ship. 

The city council of Rockford, IIl, has 
passed the necessary ordinance for the im- 
proving of Harlem avenue. It is 106 feet 
wide, and one mile long, and leads to a 
beautiful park. The improvements will 
consist of curbing both sides 20 feet from 
property line with 4 by 24 limestone, and 
for macadamizing two driveways, each 22 
feet from curbstones with Rockford stone 
foundation, and imported crushed stone 
for top dressing, with cobblestone inside 
borders, and through the center, which 
will be 22 feet wide, will run an electric 
street railway with grass and trees on 
either side. 








SEWERS. 





A sewer system is to be constructed in 
West Concord, N. H. 


Several 12 to 18-inch pipe sewers are to 
be constructed at Paterson, N. J. 


Sioux Falls, S. D., is taking steps to 
have a scientific system of sewers. 


A system of sewerage is to be constructed 
at Beaumont, Texas, this season. 


During the season the sewer system will 
be greatly extended at Fond du Lac, Wis. 


The council of Chicago, Ill., has passed 
ordinances for main sewers to cost $250,- 
000. 


Work is being energetically pushed on 
sewer construction in Freeport and Auro- 
ra, Ill. 


The city treasurer of Lynn, Mass., has 
been authorized to issue sewer bonds for 
$20,000. 


Pipe sewers to cost about $12,000 has 
been ordered for Worcester, Mass., by the 
council. 

A system of sewerage is being agitated 
for Geneva, N. Y.; estimated cost, $80,000 
to $100,000, 


A main sewer will be constructed at 
Great Falls, Mont., this summer to cost 
about $35,000. 


It has been voted at Dead wood, 8. D., to 
bond the city for $40,000 for a complete 
system of sewerage. 


Plans for a drainage system to cost 
$16,500 have been accepted for Puyallup, 
Wash. Bonds will be issued. 


Alsip & Co. have secured the contract 
for seven miles of new sewers to be put in 
this year at Grand Forks, Minn. 


The citizens of Tarrytown, N. Y., voted 
to bond the village for $10,000 to complete 
the system of sewerage at that place. 


The contract for building a sewerage 
system for Creston, Ia., has been let to J. 
M. Barris & Co. of Council Bluffs, Ia. 


The board of public works, of Denver, 
Col., recommended the award of the West 
Denver sewer to O’Rourke, at $66,373.00. 


Cortland, N. Y., is moving in the matter 
of sewers, and it is estimated $40,000 should 
be immediately expended for that purpose. 


The city engineer of York, Pa., has been 
authorized to employ a sanitary engineer 
to prepare plans for a system of sewe rage. 


Civil Engineer Albert Smith has been 
employed to superintend the laying of a 
system of sewerage at Monongahela City, 
Pa. 

The sewerage system is progressing rap- 
idly at New Whatcom, Wash. About $12,- 
000 a month is being expended on the 
work. ; 

An ordinance is before the council of 
Philadelphia, Pa., authorizing a loan of 
$250,000 for a main sewer in Pasayunk 
avenue. 


The city of Mobile, Ala., has engaged S. 
M. Gray, Providence, R. I., to prepare 
plans and estimates for sewerage and 
water-works. 


The board of sewer commissioners have 
completed plans and specifications for a 
system of sewerage to be constructed at 
Gouverneur, N. Y. 


Work on the Park street sewer at Ala- 
meda, Cal., is going rapidly onward and 
the more work done the more need for 
the new sewer is apparent. 


The contract for the construction of the 
Fifteenth street sewer at Harrisburg, Pa., 
has been awarded to Ward & Stucker at 
$3.35 per lineal yard of sewer. 


The proposed drainage plan for the city 
of Olympia, Wash., has been submitted to 
the council. Ten miles of sewers is the 
approximate estimate at a cost of $72,414. 


John Jacoby was awarded the contract 
to construct a sewer on Ninth, Button- 
wood, Seventh, Eighth and Taylor streets, 
at a cost of $9,046.80, at Wilmington, Del. 


S. E. Babcock, of Little Falls, N. Y., has 
prepared plans for a system of sewers for 
Glenn Falls, N. Y., and the citizens have 
voted in favor of the proposed sewers. 
The cost is estimated at $167,665. 


Austin, Texas, is to have an extensive 
system of sewerage. The Austin Sewer- 
age Company, which is doing the work, 
has executed the company’s first mortgage 
bonds for $250,000 for the purpose. 


McGovern & Kitch, of Lancaster, Pa., 
were awarded the contract for building 
section 27 of the Metropolitan Sewerage 
System in Som rville and Cambridge, 
a The amount of their bid was $55,- 
000. 


At Racine, Wis., the board of public 
works has let contracts for about six miles 
of sewers at a cost of $18,700. More con- 
tracts will be let soon, and the greater part 
of the city will be completed before the 
end of the year. 


At Des Moines, Iowa, Joseph Kehoe will 
build sewers in two streets: West Eighth 
street and East Walnut street, at $1.69 and 
$1.52 per lineal foot respectively. Patrick 
Murphy will also build a sewer on West 
Sixth street, at $1.33) per lineal foot. 
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Sealed proposals will be received at the 
office of the board of public works, at 
Roanoke, Va., until June 20, for furnishing 
all the labor and materials necessary for 
the construction of the drains and sewers 
in sections 1, 2, 3,4 and 5 of that city. 


Walter Wood, of Philadelphia, a sewer- 
age expert, has made a proposition to build 
a system of sewerage at actual cost at Mo- 
bile, Ala., charging the city eight per cent. 
on the bonds, and all the profits to be 
equally divided between the city and the 
company. 


Phoenix, A. T., will have the most elabo- 
rate sewer system in the interior south- 
west. It is expected it will be ready for 
operation in six months and will cost 
$125,000. W. B. Clapp of Los Angeles, 
Cal., is sanitary engineer for the construc- 
tion of same. 


Bids have been received and contracts 
let for the construction of sewers in the 
following-named streets at Milwaukee, 
Wis.: Linus, Twenty-fifth, Marshall, Lloyd, 
Luscomb, Corcoran, Potter, Newhall, Belle- 
view, Bartlett, Bradford, Wine, American 
avenue and Forest Home avenue. 


Fort Dodge, Iowa, is to have a sewerage 
system in the near future. Preliminary 
plans have been submitted to the commit- 
tee of the city council and have been ap- 
proved, and when the final plans for the 
Market street sewerage is presented, the 
council will no doubt order the sewerage 
put in. 


The city government of Worcester, 
Mass., has passed an order for borrowing 
$80,000 to complete the city sewage puri- 
fication works at Quinsigamond. An order 
was also adopted for beginning the work 
of constructing new purification tanks, so 
that the whole body of the sewage may be 
treated. 


Pontiac, II1., is likely to have a most ef- 
fective sewerage system. The city council 
has awarded the contract to construct the 
Mill and Main street system to Messrs. 
McCabe and Hill. The Walnut street sys- 
tem will be built by M. Tschirge, Jr. They 
will be paid for by assessments against the 
property fronting on them. 


It has been recommended that the fol- 
lowing sewers be built at New Haven, €t. : 
Leonard, between Bradley and Summer 
streets; Norton street, between Goffe street 
and Whalley avenue; Foote street, be- 
tween Winter street and Dixwell avenue; 
Grand avenue, between Ferry and Poplar 
streets; Ferry street, between Clay street 
and Grand avenue. 


The sewer commissioners of North 
Hampton, Mass., have instructed engineer 
Strong to make layouts for sewers in the 
center, on Bridge, Prospect and State 
streets, Washington Place and Columbus, 
Clark, Lawrence, Grant and Kensington 
avenues the trunk line of Florence, 
Maple, Center and North Main streets in 
ward six. It will take some time to get 
the preliminary work done but the board 
hopes to get work started before mid- 
summer. 








BRIDGES. 





A new iron bridge will be built at Cale- 
donia, Marion Co., O. 


A bridge is to be built at Jacks Run, a 
short distance from Bellevue, Pa. ~ 


Two iron bridges are to be built across 
the Shenandoah river at Riverton, Va. 


The question of building a new bridge at 
West Pikeland, Pa., is being discussed. 


An $18,000 stone arch bridge is to re- 
place the one recently burned at Black- 
stone, Pa. 


Topeka, Kan., will build a wire suspen- 
sion bridge over the Kaw river, to cost 
$62,000. 


Wilmington, Del., has been authorized 
to issue $5,000 bonds to build a bridge over 
the Brandywine. 


Money has been appropriated for the re- 
building of a bridge over the Wapsie river 
at Riceville, Iowa. 


Farmington, Mass., has appropriated 
$6,000 for a new iron bridge over Sudbury 
river on Eastern avenue. , 


The citizens of Martinsburg, N. Y., have 
voted to build an iron bridge over the 
creek on Main street in that village. 


An iron bridge will be built over Muscon- 
etcong creek at Bloomsbury, N. J., by 
Warren and Huntington companies. 


An iron foot-bridge is to be constructed 
across the Champlain canal at Cohoes, N. 
Y., by the Hilton Bridge Company of Al- 
bany. 


A new iron bridge is to be built across 
the Republican river, at Oxford, Neb., for 
the accommodation of Furnas and Harlan 
counties. 


The new steel bridge spanning the 
Little Kanawha, at Parkersburg, W. Va., 
has been inspected, accepted and opened 
to traffic. 


An iron bridge is to be erected over the 
western branch of the Conocheague creek, 
near Rider’s mill at Franklin, Pa., at a 
cost of $2,900. 


At a cost of $125,000 it is proposed to 
construct an iron bridge over the Susque- 
hana river to connect west Harrisburg with 
West Fairview, Pa. 


The City of Gouverneur, N. Y., has appro- 
priated $12,000 for a new bridge, and im- 
mediate steps for its construction will be 
taken by the commissioners. 


Two bridges are to be built at Rochester, 
N. Y.; one at Mortimer street and the 
other at Andrew street. Chairman of the 
board of public works will give details. 


The court of Gilmer county, W. Va., has 
appointed a commissioner to receive bids 
for the construction of a steel highway 
bridge over Stewart’s creek, in that county. 


Sealed proposals will be received until 
June 18th, for labor and material required 
for the construction of a high truss iron 
bridge over Honey Creek, near Tippeca- 
noe City, Ohio. 


The Cincinnati and Covington Bridge 
Company is preparing new specifications 
for its bridge across the Ohio river, to meet 
the objections raised by the Secretary of 
War against it. 


A bridge is to be buiit at Harriman, 
Tenn., across the Emory river. It will 
consist of two spans; one 100 feet and the 
other 200 feet long. There will be one 
abutment and two sets of iron tubes. 


The Water Commissioners at Ports- 
mouth, N. H., have awarded to J. T. Lang- 
ford the contract for laying the water pipe 
for a high pressure service. The price is 
to be $47,513 to complete everything that 
is required to completely pipe the city and 
it is to be finished before December of this 
year. 


The county commissioners will have 
plans prepared for the construction of the 
Kansas avenue bridge at Kansas City, Kan. 


A bridge company has been organized at 
Allegheny City, Pa., to construct a bridge 
over the Ohio river from Wilkens street 
to McKee’s Rocks. The capital is $5,000 
and is known as the Allegheny McKee’s 
Rock Bridge Company. 


- WATER-WORKS. 


Iowa Falls, Ia., will have a water-works 
plant. 


Hillsboro, Ohio, has voted $75,000 for 
water-works. 

Work has begun on the water-works at 
Stanford, Ky. 

New water-works are being put in at 
Danville, Ind. 


The water plant at Temple, Tex., will be 
extended and improved. 


L’ Anse, Mich., is to have a gravity 
system of water-works. 


Union, Ia., now contemplates putting in 
a system of water-works. 


Water bonds in the sum of $20,000 have 
been issued at Liberty, N. Y. 


There is to be an improvement in the 
water system of Jackson, Mich. 


A.S. Hart has the contract for building 
the new water-works at Danvers, IIl. 


‘The council of Regina, N. W. T., has 
decided to expend $30,000 for water-works. 


Preliminary surveys have been made 
for a water-works system at Whitestone, 
N. Y 


The question of putting in a system of 
water-works at Cameron, Tex., is being 
discussed. 


Preparations are being made to build 
water-works at Atlanta, Mich., including a 
stand-pipe. 


A stock company is being formed for the 
purpose of supplying Spring Valley, N. Y., 
with water. 


A gravity system of water-works is to be 
substituted for Chadron, Neb., in place of 
the pumping station. 


It is reported that a 12-inch water-main 
will be la'd to Bethel, Ct., from Mountain 
Pond, at a cost of about $10,000. 


Contract for an extension of the city’s 
water-works system, mains, etc., at Brown- 
wood, Tex., will be let by August Ist. 


George Showell secured the contract for 
constructing four miles of trenches and 
laying mains for the system of water-works 
that Brigham City, Utah, has decided to 
build. . 


D. H. Scott & Co., of Topeka, Kan., have 
been granted a franchise and will put in a 
$50,000 water-works plant at Oklahoma 
City, Ok. 


The water-works company of Muscatine, 
Iowa, is considering the putting in of a 
filtering plant and is also talking of erect- 
ing a stand-pipe. 


East Syracuse, N. Y., has voted to expend 
$50,000 for water-works. It is proposed to 
bring water to the village from a supply 
about one mile south of Jamesville. 


The citizens of West Milton, Ohio, voted 
on the question of expending about $20,000 
on a water-works system and the vote 
carried by over two-thirds majority. 
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The plans for a water supply at the new 
fair grounds, Indianapolis, Ind., have been 
decided upon. It is proposed to erecta 
large tank that will answer for all purposes. 


Contracts have been made for building 
a complete system of water-works for Lake 
Charles, La. Water is to be taken from 
the Calcasien river and the plant will be 
completed by Sept. 1st. 


Mr. Vaugh, of Stamford, N. Y., was 
awarded the contract for the addition to 
be made to the water-works at Sherburne, 
N.Y. The figures for the completed job 
are a little over $11,300. 


A resolution has been adopted by the 
board of aldermen of Battle Creek, Mich., 
to set aside $10,000 for the use of the board 
of public works in providing and increas- 
ing a water supply for that place. 


Bridgeport, Conn., is to guard against 
another water famine by the construction 
of another big dam on Mill river 1,100 feet 
long. The dam will flood land about 125 
acres in extent and will hold about 800,000, 
000 gallons. 


The Tansa water-works for the supply 
of Bombay, India, were only completed 
after very great physical difficulties had 
been overcome. The work involved the 
construction of a masonry dam two miles 
long to form a lake of nearly six square 
miles in area. There are fifty-five miles 
of ducts, twenty-seven miles of iron mains, 
four miles of tunnel, and nearly a mile of 
iron girder bridges. 


The bridge crossing the Mississippi at 
Memphis, Tenn., is built on the cantilever 
principle and some idea of the immensity 
of the structure may be gained from the 
fact that the length of the bridge and ap- 
proaches from the Arkansas side to the 
landing on the Tennessee side is three 
miles and the bridge proper is three-quar- 
ters of amile long. 9,000 tons of steel 
have been used in its construction, and it 
has cost about $3, 000,000. 


"STREET LIGHTING. 


Electric street lights are desired by the 
citizens of Fair Haven, Conn. 


Bids will be received until July 1st for 
lighting the streets of Waterbury, Conn. 


A committee has been appointed to 
secure electric lighting for Barnum, Colo. 


Yoakum, Tex., is to have a $15,000 elec- 
tric plant for lighting the streets of that 
city. 

Electric street lighting has been voted 


in favor of by the citizens of Green Island, 
B. %. 


Fourteen thousand dollars is the appro- 
= for street lighting at Jackson, 

ich 

The electric light plant at Moscow, Idaho, 
is to be improved and 700 incandescent 
and 50 arc lights added. 


Martins Ferry, W. Va., has voted $25,000 
for an electric light plant, and it is stated 
that immediate steps will be taken for its 
erection. 


The council of Providence, R. I, has 
appointed a special committee to consider 
the advisability of putting in a municipal 
electric light plant. 


A franchise has been granted and an 
electric light plant to cost $12,000 will be 
erected at Waitsburg, Wash., to furnish 
street lighting for the town. 


The Citizens’ Electric Light Company’s 
plant at Van Wert, O., will be enlarged 
and improved by Gen. A. V. Rice, of Ottawa, 
who has purchased the same. 


The Pekin Electric Light and Power 
Company was awarded the contract for 
lighting the streets of Pekin, IIl., at $77.50 
until 3 A. M., or $80 per light for all night 
lighting. 





STREET-CLEANING IN BERLIN. 


The streets of Berlin are cleaned during 
the night, 600 laborers being employed as 
arule. The revolving sweepers are city 
property, but the horses belong to the con- 
tractors, who have charge of removing the 
refuse and are also obliged to maintain 
suitable dumping places. The sweepings 
are of some value, contractors oftentimes 
realizing over $20,000 from them. They 
are obliged to remove the rubbish as soon 
as it is swept up, and only in cases of bad 
weather are the sweepings allowed to stand 
more than an hour before being carted 
away. If these regulations are broken, the 
contractors forfeit a certain amount to the 
city. 

All streets that are regularly cleaned are 
also regularly sprinkled, usually twice a 
day, but sometimes more frequently. The 
city provides 147 watering carts, which the 
contractors are obliged to keep in good 
condition. The carts are filled by city la- 
borers. 

The three horse-car companies bear a 
part of the expense of cleaning. They fur- 
nished $21,000. The annual cost of clean- 
ing and watering the streets amounts to 
about $375,000. 





Ripans Tabules : for torpid liver. 





YOU WiLk MAKE NO MISTAKE 


IF YOU CONTEMPLATE A TRIP TO 


Chicago, Milwaukee, St. Paul, Minneapolis 


or any Northwestern Point, 


By purchasing your tickets over the 


MLONON * ROUTE 


L.N. A. & C. RY. 


The New Management having entirely rebuilt the 
line, putting in over 300,000 new ties, miles of new 
steel, new iron bridges, ete., ete. This, in connec- 
tion with elegant Pullman Perfected Safety Vestibule 
Trains, composed of DAY COACHES, PARLOR and DIN- 
ING CARS (the only line running Dining Cars between 
Indianapolis and Chicago), and Pullman Buffett 
Sleepers, makes this 


THE LINE between Indianapolis and Chicago, 
aiso the Short Line, only 183 Miles Indian- 
apolis to Chicago. 





Be sure and purchase your tickets via the 


GREAT MONON ROUTE. 


Ticket Offices, 26 South Illinois Street, Massachu- 
setts Avenue and Union Station. 


JAMES BARKER, 
G, P. A., Chicago. 


I. D BALDWIN, 


D. P. A., Indianapolis. 
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Books F F N TS Chicago 
are St. Louis 
now Salamanca 
sold Ft. Wayne 
for PER Indianapolis 
Twenty Ann Arbor 
Dollars Toledo 
— Vi LE Buffalo 

Peor i: 
on Cleveland 
fifteen Vi A Niagara Falls 
different and a 
pe Thousand 

other 
we points. 


Tickets can be purchased at City Ticket Offices, 
corner Illinois Street and Kentucky Ave., No. 134 
South Illinois St. and Union Station, Indianapolis. 


H. J. RHEIN, Gen. Agent. 























Send for Sample dae * * & # 





ALSO PUBLISHERS OF 
Tables of Analyses of Clay—A.Crossley. Cloth, $1.00. 
Brickmaking and Burning—J. W. Crary. Cloth, $2.50. 
Brickmakers Manual—R. B. Morrison. Cloth, $3.00. 
\ Sent postage free on receipt of price. 
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THE PURINGTON-PAVING BRICK: COMPANY 


OF GALESBURG, ILLINOIS, 


Is now building one of the most extensive and best equipped plants ever established for the manufacture of Paving Brick. D. V. Purington, of Chicago, is President 
of the Company. Mr. Purington is one of the foremost Brick Makers in the country. With a quarter of a century experience he has a thorough knowledge of the 
merits of the various DRYERS. HE HAS SELECTED FOR HIS NEW WORKS 


*« * * THE TRON-GLAD DRYER * * * 


« 
This Dryer will have a Drying Capacity of SEVENTY-FIVE THOUSAND perday. Mr. Purington’s selection is another evidence of the established fact that for 


PAVING HRILK NO UTHER URYER CUMPAK ho 


WITH THE IRON-CLAD DRYER 


For particulars see advertisement on last page of cover, and write to 
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New _ Discovery 
DOWN DRAFT KILN 


For uniformity of Burning 
and Economy of Fuel it is 


Nat fSqualed. 


Not Expensive to Build. 
Easily Kept in Repair. 








VEL GAS 


Adapted to every kind of kiln, from the AMATEUR CHINA 


Decorators’ Kin to the mammoth Brick KILn, and 











to every kind of MeraLuuraicaL Furnace. Un- 
limited TEMPERATURE with minimum of FuELt. 


Those interested, write for 
many testimonials from the 
leading plants of the coun- 
try. Address, 


E. M. PIKE & CASTLE, 


CHENOA, ILL. 


Send stamps for pamphlet. Propucer versus Nat- 


URAL GAS. 


W. WAPLINGTON, 5420 Vine St., Philadelphia, Pa. 





STRGGT SWEGPER 
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better 
Pope 


made 
—It cannot be made better until 


is 


4 


until it 


The bicycle of tomorrow may 


be better than the bicycle of to- 





modern mechanics advance unto 
another plane of successful ac- 


OUT-DOOR 
PLEASURE. 


complishment—In those days the 
Columbia will lead as in the days 
of now—All about Columbias,— 


52 pages of positivity ,—41 illustra- 
tions,—in a book about Colum- 


bias,—free on application to any 


Columbia agent, or sent by mail 


for two two-cent stamps. 
Mfg. Co., 221 Columbus Ave., Bos- 


the best of the’day—It cannot be 
ton. 


; 
: 


day—The Columbia of today is 


better 


Streets 28 feet wide between curbs are cleaned in two rounds. 
SF 44 tt ee et + ooo SS 
e Operated by driver and two horses. For pa:ticulars, address 


F.C. AUSTIN MANUFACTURING CO., CHICAGO, ILL 


} 
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The Anchor Artificial Curb 


|] RON BOUND AND 
NON-BREAKABLE. 





H. H. WAINWRIGHT, 
PATENTEE. PATENTED MAY 20, 1890. 


ESPECIALLY ADAPTED FOR STREETS, WHARVES, RAILROAD DEPOTS, PIERS, 
ROADWAYS OF BRIDGES, MARKET HOUSES, BREWERIES, WARE- 
HOUSES, ETC., ETC. 











HE INVENTOR of the Anchor Iron Bound Curb has been for several years engaged in the business of laying Artificial Stone 
Pavements, and has put down large quantities of Cement Curbing, as at present used. THIS HAS ONE SERIOUS DEFECT, 
viz.: The liability to break or chip off at the outside edge or corner, from the impact of wheels of vehicles of all kinds 
trucks, coal carts, milk or express wagons; even wheelbarrows or bakers’ carts will chip off pieces when rudely pushed against this 


edge, and destroy its symmetry. 
The effort to overcome this objection has resulted in the present patented improvement, which is designated 


~_THE ANCHOR ARTIFICIAL CURB. 


ITS ADVANTAGES ARE 


Greatly reduced cost as compared with Granite Curbing, which it will, in time, entirely supplant, as it is superior in 





appearance and finish. 

It is provided on the outside edge with an iron plate, which strengthens as well as protects it from wear, and breaking from con- 
tact with cart or wagon wheels, or other causes of injury. This plate, being galvanized, does not discolor the face of the curb. 

In addition to this, two bars of angle iron form the tront and back of the bottom of the curb, making it ron Bound on THREE 
corners, and tie rods are imbedded in the conerete for its entire length, giving it strength equal to granite, and making it ab- 
solutely non-breakable. 

This curb is continuous throughout its entire length, and has no joints to separate and get out of position, as the short lengths 
now used of the ordinary stone invariably do, after a few years of use. 

Although lighter, and containing less material than the heavy stones now used, it has a strong iron frame, resting on foundation 
pieces, which are buried deeper than the curbstones now in use, and provided with Amchor Plates, which make it immovable 
under any circumstances. 

While it is an ornamental improvement to private dwellings, it is of great value in such places as the yards of breweries, and the 
vicinity of market-houses, warehouses, etc., where heavy wagons are continually backing up to receive or discharge their loads. 

For railroad depots, wharves, piers and shipping docks, also driveways for bridges, it will prove of great benefit, and will outlast 
any other kind of Curbing that could be used. 

The COMMERCIAL VALUE of the Anchor Iron-Bound Curb is in the fact that it can be laid at 
a much lower cost than Grauite curbing and pay a profit of about 50 per cent. 

It is superior in finish and appearance to Granite or Blue-stone, and fully its equal in strength. It has been laid for some months 
in Washington, and subjected almost daily to severe tests, and fully justifies all representations made regarding it. 

The company adopting it in Washington is one of the oldest and best known in the United States, and companies in Baltimore 
and Philadelphia and other places are now being formed to adopt it in connection with other branches of the Paving business. 

Address, for other information, 


CH. H. WAINWRIGHT, Gontractor. 


Room 10, Washington Loan and Trust Company Building, Washington, D. C. 


STATE RIGHT AND LICENSES FOR SALE. 
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PROFESSIONAL CARDS. 


The many letters constantly received asking for 
the names of persons who can give technical 
advice on municipal work must be answered by 
the publishers, by referring the writers to this 
list of competent and reliable Civil Engineers. 


ANDREW ROSEWATER, C. E., 
M. AM. SOC. C.E., 


Engineer Municipal Public Works 
SEWERAGE A SPECIALTY. 
424 BEE BUILDING, OMAHA, NEB. 














THOS. R. HASLEY, 
CIVIL ENGINEER 


Surveys, Plans and Specifications for Sewerage and 
Drainage, Special Attention paid to ns and 
General City Improvement. Expert City Sur- 
veying, Detail City Maps, Grade Atlases, 
Construction Superintended. 


Main Office at Marinette, Wisconsin. 


HIRAM PHILLIPS, C. E. 


CONSULTING 


CIVIL AND MINING ENGINEER, 


810 Olive Street, St. Louis, Mo. 


Extended experience in testing all kinds of pav- 
ing materials, plans, estimates and specifications. 


ARTHUR H. BELL, 


CIVIL: ENGINEER 


BLOOMINGTON, ILLINOIs. 
Extensive experience in Brick Paving and Sewer- 


age Work. Surveys, Plans and Specifications and 
Estimates Furnished. 


SAMUEL M. GRAY, 
Consulting Engineer 


For Municipal and Sanitary Work. 
26 Westminster St., Providence, R. I. 


GEO. PAUL, C. E. 
Formerly Member Board of Public Works of Ohio 
432 Society for Savings Building, 

CLEVELAND, OHIO. 


SEWERAGE, WATER SUPPLY, MILL DAMS AND OTHER 
HYDRAULIC IMPROVEMENTS, 


S. H. SHEARER, 
CIVIL ENGINEER, 


Bridges, Sewers, Pavements. 
33 Ingalls Block, Indianapolis, Ind. 


EK. F. LAYMAN, 
Civil and Sanitary Engineer, 


Rooms 17-18, 64 W. 3d St., Cincinnati, 0. 


Surveys, Plans and Specifications for Sewerage, 
Drainage and Water Supply. Special attention 
paid to Pavements and general city and vil- 
lage improvements; also Surveying of 
eitv and suburban property. 


























See OOO IPANG TABULES Tesulates 
re; & 
the stomach, ne an Phewe ,and@ 
purify the blood; are safe and effec-@ 
tual ;the best medicine known for® 
indigestion. hili h a Ih. é > 
constipation, dyspepsia, chronic ® 
liver troubles, dysentery, bad com- é 
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plexion, dizziness, offensive breath 
. and all disorders of the stomach, 

»liver and bowels. One tabule gives immediate re-¢ 

plief. Take one at meal time. Sold by Druggists. A 

> trial bottle sent by mail on receipt of 15 cents 

> RIPANS CHEMICAL CO., 10 Spruce St.. New York. 
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PROFESSIONAL CARDS. 
J. A. STEWART, 


EX-CHIEF ENGINEER, 
Cincinnati, Ohio, 
35 Johnston Building, 8S. W. cor. 5th and Walnut Sts. 


CiviL ENGINEER, 


Surveys and Plans for Sewerage Systems and Street Pav 
ing. Railway Surveys. Public Works Superintended. 


LATHAM ANDERSON, 

M. Am. Soc. C. E. 
Consulting Engineer, 
Rooms 49 & 54 Johnston Buildings, 
Cincinnati, Ohio. 


Sewerage, Water Supply, Municipal Engineering, Land- 
scape Engineering, Construction Superintended. 


WILLIAMSON & EARL 
Civil and Sanitary Engineers. 


Plans and Estimates made for Water Supply, Sewer- 
age, Bridges and General Engineering Work, Rail- 
road Surveys and Construction. Construc- 
tion Superintended. Sewerage a Specialty. 


MONTGOMERY, ALA. 


Jas. D. & Miles $. Saunders 


CIVIL ENGINEERS 
AND SURVEYORS 


EVANSVILLE, IND. 

















Surveys, Plansand Specifications on Sewers, Streets 
and other Municipal Work. 

Estimates and Reports on all such work for cities 
and towns given prompt attention. 


} | /( 00D ENCRAVIN@: 





axe Decl lines 
SF SUBURBAN SURV ENINGS} APNG. 
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25 Miles <C> Shortest 


Rovowrld BETwrHBEN 


Indianapolis-Kansas City 


The only line running Reclining Chair Cars 
between Cincinnati and Keokuk, Ia., without 
change, via C., H. & D. and Wabash Railways, 
passing through Indianapolis, Ind., Decatur, 


Springfield and Jacksonville, Ills. Two daily 
through trains with perfect connections Eas? 
d West. 
caeadaceiia Jno. S. Lazarus, 
Gen’l Frt. and Tkt. Agent 
INDIANAPOLIs, IND 





WANTED—The June, August, Septem- 
ber and October, 1890, Numbers of Pavina 
AND MunNIcrIPAL ENGINEERING. We will 
pay cash for them, 25 cents each. In 
sending, notify us by postal card. 

PAVING AND MUNICIPAL ENGINEERING, 


Indianapolis. 


PROFESSIONAL CARDS. 














M. Am. Soc. C. E. M. Am. Soc. M. E. 


OLIN H. LANDRETH, 


NASHVILLE, TENN. 
Consulting Engineer. 


Water-works, water power, drainage, reclamation, im- 
provement of highways and street paving. 

Examinations, expert tests, reports, designs, specifications 
and estimates. 


ARTHUR S. HOBBY, 
Livil® Sanitary Lndineer 


No. 227 Main Street, 





Cincinnati, Ohio. 


Sewerage Systems for Cities and Villages designed 
and their construction superintended. 

Design and construction of manufactories. 

Foundations for heavy buildings, and for engines 
and machinery. 

Foundations in bad ground or in water. 





WE PAY CASH 


For the June, August, September and Oc- 
tober, 1890, numbers of Paving and Munic- 
ipal Engineering. Drop acard when you 
send them 


Paving and Municipal Engineering. 
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C. McLennan! {| 


C. MCLENNAN & CO. 
CIVIL ENGINEERS, 


Sewerage, Water Supply and Municipal Engineering 


William. B. Ewing. 


705 TITLE AND TRUST BUILDING, 


CHICAGO. 


BRICK PAVEMENTS 


— 8h Y— 


Cc. P. CHASE, Civil Engineer, Clinton, Iowa. 





Full instructions from the beginning, with com- 
plete specifications. 

The most useful and reliable hand book to be 
obtained. Price, $1.00. 





Pittsburgh Testing Laboratory, 


116 Water Street, 
SiTtTrTsSURGH, FA. 





SPECIALTIES—Chemical tests of all kinds; inspec- 
tion of water pipe; testing of brick and paving 
materials; inspection of structural material. 





YY Aetae Pence or renter for Tile P] ant 
Fine Clays for Pavers or Hollow Blocks. Call 
at or address P., Room 6 Yohn Blk., Indianapolis. 





OR SALE—One Centennial and one Old Relia- 
ble Brick Machine. F, L. WILLIAMS, 
Woodland, Ill. 
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- _>ARTIFICIAL. STONE<— 


Manufacturers and Pavement Makers, take Notice that 


“DIAMOND BRAND” 


GIBBS © CEMENT 


PORTLAND. 





IS THE VERY BEST MATERIAL FOR ALL PURPOSES ON ACCOUNT OF ABSOLUTE 
UNIFORMITY AND GREAT STRENGTH. 


Testimonial === 


We have regularly used your Cement for over ten years, and have been so satisfied with the result of work done with it that we are this year 











placing with you the contract (30,000 barrels) for the whole of our requirements both at Stratford and Groby. 
LONDON, January 9, 1891. Yours faithfully, THE PATENT VICTORIA STONE CO., L’p. 
To Messrs. Gibbs & Co., L’d. HARRY ROGERS, Manager and Sec’y. 


ee gformation to HOWARD FLEMING, 23 Liberty St., New York, Sole Agent in the United States. 








IF YOU KNOW RoLLeR FoR STREET.VAVING 
Any person interested in a, Sh 

anything that comes within 
the scope of this journal, 
who is not now a sub- 
seriber, we would like to 
have his name and address ; 


WE CAN HELP HIM | ©or cattocue ano ENTERPRISE MFC. 00) 103 MAIN ST. 


PRICE ADDRESS COLUMBIANA, O. 




















FOR MAKING ROAD METAL USE THE 


GATES ROCK AND ORE BREAKER 


~__ OVER 2000 IN USE. 


CAPACITY IN TONS OF 2,000 POUNDS. 
























Size 0....... tabcoediadsniees btaewean 2to 4 tons per hour. Size 4.....,i.\\o3..;...............-. 15t0 30 tons per hour. 
CE si cecélesavvuscnesneheretudécaeacs 4to 8tons per hour. eee Ree 25to 40 tons per hour. 
DEE ote ncce take tnarnveusWawdke Reasons 6 to 12 tons per hour. SE! Ee 30to 60 tons per hour. 
CD it tviensctacewstebeneur edad casaiiee 10 to 20 tons per hour. WANT ask Ri gfe scdintdedsnscawescs 40to 75 tons per hour. 


- . Seen Sw Sener 100 to 150 tons per hour. 
Passing 2 1-2 in. ring, according to character and hardness of metal. 


Great Savingin Power. Adjustable to any Degree of Fineness. The principle involved in this Breaker ac: 
knowledged to be the greatest success ever introduced into Stonebreaking machinery. The Gates Breaker has made 
more railroad ballast and road metal than all other kinds of breakers com d. Universally Adopted +! Mining 
Companies. Many Hundreds Used by Railway Companies. Wilt sh a thousand references from Con 
tractors, Street Superintendents, Mines, Cement Manufacturers, etc. Alsé“Ma@nhufacture 


-eooe THE CORNISH ROLLS PULVERIZER eeece- 





Fine Crushing Plants, Concentrators and Other Mining Machinery. Address for Catalogue 


Heist eine Gates Iron Works, sor S. Clinton St., Chicago. 
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SPRINGFIELD STEAM ROAD ROLLERS. 


THREE SIZGS: 10 TON, 12% TON, 15 TON. 


(—~_ GUARANTEED TO GIVE SATISFACTION. 


OD el le 


PORTABLE TAR HEATING TANKS AND STREET CONTRACTORS’ SUPPLIES. 
appress THE O. S. KELLY CO., Springfield, O. 


* x BREED'’S * x 
Patent Portfolio Serap-Book 


A SCRAP-BOOK WITHOUT PASTE. 


The old-fashioned Scrap-book has leaves on which scraps are pasted, as collected. without orderly ar- 
rangement. Breed’s Scrap-Book has pockets, or envelopes, into which scraps are dropped and methodically 
filed by subjects. There is no pasting, no annoyance, no loss of time, nodirt! The subject is written on the 
envelope containing it and entered in the index. No matter how many scraps have accumulated, all upon 
the same subject are together and can be easily removed, consulted and replaced. Scraps kept in this book 
are not blurred by pasting, defaced by exposure or mutilated by removal. Notes for editorials, sermons, lec- 
tures and other pn can be filed here. and a record of time and place of delivery be written on the en- 
velope. Asa receptable for scraps, papers and writings, methodically arranged for convenient reference, it has 
noequal. Itcontains fifty heav nintivenvele 8, with tuck, 6x9 inches in size, handsomely bound together 
ina book that stands upon an ordinary book-shelf. Half Amer. Russia, cloth sides, Price, post-paid, $3 net. 


THE BOWEN. MERRILL GO., Inoianarouis, Inv. 
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_ BRICK CARS #em= 
~ KILN DOORS 4% 
GRATE BARS _— 


BUY THE BEST. 


F To have your Dryer equipped with our Cars. It will save you time, trouble and money. We manufac- 
>) (BE URE ture a line of Cars for carrying all sorts of Brick and Tile. They are all iron, incomparably strong, 


easy running and low in price. It will be greatly to your advantage to trade with us. Send for catalogue. 


THE WALWORTH RUN FOUNDRY COMPANY, CLEVELAND, OHIO. 


THE BEST AND CHEAPEST | — we maNnuractuRE 


Interstitial Filling for any kind of Block Paving, 


Stone, Brick, Wood or Cobblestone, is | Brick and ‘Tile Yard 


. ogee | 
Murphy i in Grout Filling | Suppl 1es = ALL KINDS 


Under the heaviest traffic, without any signs of wear being perceptible. 
It has been adopted for use hereafter in all bloek paving. 

A secret of success in Block or Brick Paving is the use of interstitial fill- If needing anything in this line, please correspond, 
ing that will wear without breaking. Mr. Murphy has discovered the | 
secret. His Grout Filling makes the most durable pavements, as experience 
with it demonstrates. It is not only infinitely better than coal-tar, but it 









































Illustrated Catalogue Free. 


is forty per cent. cheaper in cost. For full information address 


JOHN MURPHY, Patentee, 58 Board of Trade Building, Columbus, Ohio. 


D. J. C. ARNOLD, New London, O. 








THE HARRISBURG PATENT 


e e DOUBLE ENGINE STEEL e« « 


Steam Road Roller 


Constructed of the Hest Yuality of 
Material Throughout Guaranteed Equal to any 


ROLLER IN THE MARKET. 


MANUFACTURED BY 


HARRISBURG FOUNDRY AND MACHINE 
WORKS, 


Successors to Foundry and Machine Dept. of the 
Harrisburg Car Mfg. Co., 


——_~—— HARRISBURG, PA. 
SEND FOR CATALOGUE. 








ERIE MACHINE SHOP, 


MANUFACTURERS OF 


+ Steam Rollers + 


Corner Twelfth and State Streets, 
KiRIB, PA. 


The principal Asphalt Paving Companies in the country are using 
these machines, which are pronounced to be the best in the market. 
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The Indianapolis Paving Exposition 


~~. —~- 
SL L"LQEwFSyeovres 


Embracing the Largest and Finest Collection of Specimens of Paving in the World, will, on 
account of its value and beneficial influence in stimulating a spirit of public improvement, 
be continued indefinitely under the management of the Commercial Club of Indianapolis, 
the organization which originated the idea and 
,made the Exposition a success. Exhibits of more than 
sixty of the Leading American Paving Companies. New 
exhibits are being added, and the Exposition will be 
enlarged and improved in every way possible. 
Companies not already represented are invited to 
send exhibits, but no paving material regarded by 
the committee in charge as being without merit 
Exhibits must, in all cases, be shipped with freight } 
charges prepaid. The assurance can be given that more can be learned about paving at } 
this Exposition than by visiting a dozen of the best paved cities in America. q 


a= 





LL cities in the United States are invited 

to send committees or official delegations 

to Indianapolis to avail themselves 

of the unequaled advantages af- 

forded by the Exposition for GATHERING KNOWL- 


EDGE OF PAVING. ¢ ° ¢ ¢ ~ a 
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will be admitted to the Exposition. 
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A TWO-CENT STAMP SHOULD BE SENT with requests for COPIES OF THE REPORT OF THE PAVING EXPOSITION. 


For FURTHER INFORMATION, ADDRESS THE COMMERCIAL CLUB, INDIANAPOLIS, INDIANA, 


M.8.HUEY, GEO. N. CATTERSON, WILLIAM C. BOBBS, Paving Exposition Committee. 





| avements 


and Roads 


Their Construction and Maintenance. 


By E. G. LOVE, Ph. D. 


Large 8vo., pp. 410; handsomely bound in cloth. 
Sent post-paid on receipt of $5.00. 


Appress PAVING AND MUNICIPAL ENGINEERING 
CHAMBER OF COMMERCE, INDIANAPOLIS, IND. 


nequaled for all pur- 

LJ poses for which Port- 
land Cement is used. 

Tests and Testimonials of En- 
gineers and auseful pamphlet 


sent free on application, @ e 
Buckeye Portland Cement Go, ""egniaine 
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When you write to Advertisers, mention PAVING and 
MUNICIPAL ENGINEERING. 











OFFICE-GETTING, -:- 


A BOOK OF HELPFUL INFORMATION ON 
PRACTICAL POLITICS. 


EVERY CANDIDATE, 

EVERY POLITICIAN, 

EVERY PERSON CONTEMPLATING A POLITICAL 
CAREER, 

EVERY MAN AND WOMAN DESIRING APPOINTMENT 
IN THE CIVIL SERVICE, 


SHOULD HAVE IT. 


IT 18 PRACTICAL, 
IT 18 WHAT I8S DESIRED BY THOSE SEEKING 
HELPFUL INFORMATION. 

It discusses politics as a business, the essential qualifications for a political 
career, and gives valuable advice as to how to succeed. 

It also fully and clearly explains how persons desiring to obtain positions 
in the civil service should proceed, explains the requirements of the different 
positions, the salaries of which range from $720 to $2,000 a year, and gives speci- 
men examination questions. 

It is strongly commended by the press. The Indianapolis News says: “The 
seeker after office will find here practical information, that it will be money in 
his pone to know, whether he is poing to be a candidate for council, somethin 
higher, or an applicant to theC ivil Service Board for office. We do not know o 
any other place where so good an idea of the civil service can be found as here. 
The author of ‘OFFICE-GETTING’ takes it for granted that his readers know 
nothing of the requirements of the civil service (a fair assumption), and on that 
basis tells what to do to get positions under the federal law. Specimen exami- 
nation questions are given in all of the governmental departments. The 
quality of the book is high.” 

Louisville Times: “The book contains all that it ought to, and not a word too 
much. Throughout the style is terse, crisp and straightforward.” 

Chicago Morning News: ‘‘The questions are discussed sensibly, brightly and 
with sopesees wide knowledge of the topic. The book will be appreciated by 
politicians everywhere.” 


Every person actively interested in politics should read it. 


Bound in leatherette, artistically printed, Ml pages. Only One 
Dollar per copy, postage, paid. 


THE BOWEN-MERRILL COMPANY, 
GOs PUBLISHERS, 
, INDIANAPOLIS, IND. 
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FLETCHER & THOMAS 


QUAKER £ 
BRICK fis. THOMAS 
MACHINE “68 


PATENTED 
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Improved Brick-~Making Machinery 


The above cut represents the New Quaker Complete Combined Steam Power Outfit. Capacity, 40,000 per day. Capacity of Horse-Power, 15,000 to 20,000. The most 
perfect machinery for making PAVING BRICKS, FIRE BRICKS or CO BRICKS. We eke 4 apecialty of equipping yards sia 
complete in every detail ready for work. Send for illustrated catalogue. 


FLETCHER & THOMAS, INDIANAPOLIS, INDIANA. 


RRAYMOND’S AUTOMATIC POWER PRESS 


Send for 7 bs | 
Cataf ogwe ’ | 





Correspondence Solicited. 











THE ONLY SUCCESSFUL RE-PRESS FOR MAKING 


DAVING BhOCKS + 


RED AND FIRE BRICK, ROOFING TILE, ETC. 






v 





A rapid working and powerful machine for pressing 
paving blocks, by which they are given great density 
and uniformity of size and finish. Make-from 8 to 12 
thousand finished paving blocks per day. No first-class 
paving brick made without re-pressing. 


1 Jumping Gars, Portable Track, 
Yryer Cars, J'ransfer Gars 
and General Brick Yard Supplies. 


C:W. Raymond & Co., Dayton, Ohio. 
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INDIANA BRIDGE COMPANY 


{ | Y ought Iron Bridges 
Iron Sub-Structures, 
es, AWAMIXT Ty °  Wiaduets, Roofss Buildings 


Muncie, Indiana. 








ae 














ee) ee eee DIRECTORS. 
== ammeniil C. M. KIMBROUGH, President and Gen. Mgr. 
Wrought Iron High Truss Bridge, one Span, 210 feet, over Mississinewa River, at Sharon, JouN R. Marsu, Secretary and Treasurer. 
Delaware County, Indiana. A.L. JOHNSON. GEO. F.McCuULLocH. T.F. ROosE. 


WE BUILD ANY KIND OF IRON BRIDGES WANTED. 


Can give satisfactory reference to larger amount and greater variety of work done in Indiana than any other Bridge Company. We are the only Company ope- 
rating shops in the state. We invite inspection of our shops for efficiency and capacity. 


NOTICE OF LETTINGS SOLICITED. 


OVER 200 OF OUR PATENT LEG BRIDGES IN USE 


IN THIS STATE: 


The Best Bridge for Spans up to 70 feet. We sell only our 
own Manufacture. Address all communications to 


Indiana Bridge Go. Muncie, Ind. po roe 
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GALESBURG PAVING BRICK. 


The demand for these Celebrated Brick has hitherto far exceeded the supply. By the erection 
of one of the largest and most complete plants in the country, the PURINGTON PAVING BRICK 
COMPANY expects to be able to furnish these Brick in sll desired —— and to fill all 
orders promptly and satisfactorily. ; , “%e o% . 


Prices and samples furnished on application to 


PURINGTON PAVING BRICK COMPANY, 


First National Bank Building, Galesburg, III. 





THE UNITED STATES FIRE CLAY CO. 


MANUFACTURERS OF 


==PAVING BRICK== 








AND ALL FIRE CLAY PRODUCTS. 
GENERAL OFFICES, 91 AND 93 FIFTH AVE., PITTSBURGH, PA. 


NEW YORE: TORONTO: CHICAGO: 
145 Broadway. 44 Price Street. 410 Chamber of Commerce. 
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WHY DOES aa 


THE U.S. DRY GLAY BRICK PRESS. 


MAKE BETTER PAVING 
BRICK THAN ANY 


























OTHER MACHINE ? i. = s 

BECAUSE» ) Py \a Rick | 
c = : ewey PRESS | 
{t is strong, simple, durable, f ANIME 18 ISK ae SS 
SAVANE NEES 

creates great pressure, makes a SS Bec.2 

fine finished faces, and is covered 

by the following patents: 


No. 315,855, April 14,1885. 

No. 324,453, August 18, 1885. 
No. 375,660, December 27, 1887. 
No. 395,871, January 8, 1889. 


WE BUILD . 
TWO MOLD 
e THREE MOLD . 
FOUR MOLD { | 

SIX MOLD — 


TALON) LUI 


TY METES 


MACHINES 





TAAL 
~ < 
ij 


| 


ad | 





a 


Clay sent us, freight prepaid, will receive our prompt attention, pressed and burned, 
and sample brick returned. 








“ 


SEBND FOR CATALOGUE AND PRICES TO 


THE UNITED STATES BRICK PRESS COMPANY, 


OswaLp KUTSCHE, PROPRIETOR. 


52 ILLINOIS STREET, 


Mention Paving and Municipal Engineering. CHICAGO 9 ILL. 
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CALIFORNIA). TH® WESTERN 
ASPHALT _ Paving aSupply Company 


CONTRACTORS FOR 

















HE STANDARD ASPHALT COMPANY, of Bakers- | 

field, Kern Co,, California, controlling extensive deposits TRINIDAD ASPHALT P AVEMENTS, 

of genuine asphaltum, believed to be second only to oun seemmene 

the Trinidad in extent, invite orders for high grade PAVEMENT OF AMERICA. 

refined asphalt for street paving and other purposes. 

The supply being practically unlimited, there is no Over five million square yards in use in the 
ground for fear that the large and increasing demand United Stat 

can not be met for many generations, notwithstanding nite a oe ; 

those who control the imported article give currency It has, in fifteen years, raised the streets of 
to the idea that there is none in the United States. Washin gt on and Buffalo from the poores b te the 
Our asphalt is fluxed, softened and refined with a natural 7 : 

maltha (liquid asphalt) of 10° to 14° Baumé, forming a best in the United States. 

chemical and homogeneous mixture superior to the It will raise the streets of any city that uses it 
residuums elsewhere used. We can furnish fluxing oo high d 

maltha with our asphalt for the manufacture of paving o We amen igh grade. : 

cement, when desired. We also manufacture the It is the only pavement that will do it. 

Standard Asphalt Roofing Compound, covered by U. 8. It is the only p erfect sanitary pavement. 


and foreign letters patent, flexible, elastic and durable, 
confidently asserted to be superior to any asphalt pitch 


It enhances the value of abutting property as 


or tar roofing ever used. The Standard Asphalt is much as it improves the city using it. 
likewise adapted to and used for pipe covering, electric : : R 
conduits, reservoir linings, varnishes, etc. It is the ideal pavement of modern times. 
Correspondence solicited and samples mailed to any We invite an inspection of our work. 
address upon application. Car load delivery quoted 
to any point. 
stig oe aay of co. GENERAL OFFICES, 36 LaSalle Street, CHICAGO. 
#. @. CHURON, ee INDIANAPOLIS OFFICE, 88 Ingalls’ Bloek. 
General Eastern Agent, 
DETROIT OFFICE, Cor. Jefferson Avenue and Griswold Street. 








Builders’ and Traders’ Exchange, Kansas City, Mo. 
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A tetethceg | 
CUBAN ASPHALT 


ADDRESS 


OTTO D. DROOP. 
MINE OWNER, 


alifornia 





a ing = z 
‘csi SN alat iis, widen 

















The Oil Burning and Supply Company furnish the finest and 
purest grades of Refined California Asphalts for Paving, Roofing, 
Paints, Varnishes, Electrical Works, etc. Our Liquid Asphalt for 
Fluxing and Tempering is the finest article in the market. We rec- 
ommend our A G Brand for Paving, 85 per cent. to 90 per cent. 
pure. Contractors and Dealers supplied in quantities to suit on short 
Havana, Cuba. notice. Samples on application. Address 


The Oil Burning and Supply Company, 
8 and 9 BURDICK BLOCK, LOS ANGELES, CAL. 
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LAKE ASPHALT LAKE ASPHALT 


HEBARBER ASPHALT PAVING CO. 








] | 
] 

















USES LAKE ASPHALT ONLY. 





THE OLDEST AND LARGEST Asphalt Paving Company in the United States; has laid Asphalt pave 
ments in thirty-three cities of the Union, on 857 streets of a length of 442 miles, or an area of 5,915,000 square yards. It 
has laid more pavement in fourteen years than all other Asphalt Paving Co’s in Europe and America Combined 


have laid in thirty years. 


+ + GENERAL OFFICES, NO. | BROADWAY, NEW YORK. 


LE DROIT BUILDING, WASHINGTON, D. C. 

















THE NEW YORK AND BERMUDEZ CO. 


having acquired by purchase the largest lake or deposit of Asphalt in the 
world, covering an area of over 1,000 acres, situated in State of Bermudez, 
Venezuela, and having expended large sums of money in perfecting ship- 
ping facilities, are now prepared to sell and deliver a refined Asphalt of 
over 95 per cent. purity and of a quality far superior to any other for 
paving, roofing, etc. It will do 50 per cent. more work than any other 
Asphalt. We guarantee its excellence and purity, and Prof. E. J. De Smedt, 
our chemist, will give scientific and expert instructions to parties using it. 


NEW YORK»> BERMUDEZ CO. 


25 BEAVER STREET, NEW YORK. 


YOUARE INIT + + Hayden's Patent Paving Block 


WHEN YOU USE THE BEST PAVER ON EARTH 
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Has no superior, smooth as Asphaltum and durable as Gran- 

ite. Our sidewalk block is beautiful and durable, it is an ad- 
THE PAVER mirable block for Driveways, Cellars, Warehouses, Wash- 
houses, Livery Stables, SMOKE STAcKs, LINING BOILERS, 


66 99 
B | } ( R\ } and all similar work. Fire Proorinc or ALL KINDs, 
Ground Fire Clay, Fire Brick, Fire Clay Tiles, Beveled Grate 


Tiles, CHIMNEY Tops, Flue Linings, Vitrified Wall Coping, 


TO PAVE YOUR STREETS. cheaper and better than stone, SEwER PIPE, Sewer Pipe 
? Specials, etc., etc. Send for Circulars, Catalogue, etc. ‘The 
Manufactured by Tue ah rus Brick oan sacs i ste Best is Always the Cheapest.” 
ncsniniomtndatiiaa THE DUN-PERLEY CO., COLUMBUS, OHIO 
9 . ) 
Write for prices, f. 0. b. cars at the points desired. Room 13 Hayden Block, 204 East Broad Street. 








GEORGE MOERLEIN, President. 
JOHN GOETZ, JR., Vice-Pres’t. 
J. A. EBERHARDT, 


THE SOUTHERN GRANITE CoO., a 


QUARRIES AT 
LITHONIA, REDAN AND 
s ROCKDALE, GA. 


Street Paving Work a Specialty. 


20 KIMBALL HOUSE BLOCK, a 19 & 20 WIGGINS’ BLOCK, 


ATLANTA, GA. SSS OF FICES=}=-—~ CINCINNATI, O. 




















Generat Contractors in « 





























THE BEST PAVING MATERIAL Cedar Block Pavements 


While Paris, London and Berlin are puttirig down miles of wood 











pavement yearly, having proven it the best and most economical, NO/ISELESS. 

though costing much more there than here, some cities in our own 

country profiting by their experience are doing the same, as ten miles DU RA BLE i. 

of our sapless cylindrical paving blocks will be laid in Michigan and 

Indiana during the season of 1891, making an ideal roadway at a low INEXPENSIVE. 

cost. Our second quality blocks make the cheapest crosswalks and 

warehouse floors and paving for private alleys. Cities desiring the LAID IN A SCIENTIFIC MANNER AND GUARANTEED BY 


best paving material—dollar for dollar—in the world, should not 


HOSS SAPLESS BLOGK PAVING COMPANY, WILLIAM R. JONES, Muskegon, Mic. 


CEDAR BLOCKS FURNISHED IN ANY QUANTITIES. 





= S= SAGINAW, E. S., MICHIGAN. 
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The New “Ohio” B 


rick Machine. 











[ HE.MACHINE I WELL MADE. 


AND IS SUBSTANTIAL 
AND SERVICEABLE. 








T HAS special advantages not found in 
others, and will produce brick of the 
best quality at the lowest cost. 


PARTICULARLY WELL 
ADAPTED TO THE MANUFACTURE 
OF STREET PAVING 
BRICK OF THE GREATEST DENSITY. 





FOR FURTHER PARTICULARS, ADDRESS 


FM. FREESE & CO., Gatton, Onto. 
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WHAT'S IN A NAME? 


SOMETIMES—NOTHING. 
FREQUENTLY—A GREAT DEAL. 


‘ The name—“ Brick Machine”—does not insure the efficiency 

Be of the article so styled. 

Low priced “ Brick Machines” often give the user ample time 
for reflection while waiting for repairs or a reliable 
outfit. 

Take note, however: The manufacturer’s name is an index to the quality 
of an article, based upon past experience and previous achievements. 


Penfield Brick Machinery 


Has the name of being first-class, and this name is backed by the reputation and 
guarantee of the makers, whose extensive experience and marked success is a 
matter of brick-making history. 

If you are interested in clay-working machinery of any kind, the name— 
“PENFIELD ”—means something to your interest. 


THERE IS SOMETHING IN IT. 


wsoonessive Jy W, PENFIELD & SON, WILLOUGHBY, OHIO, U.S. A, 














‘The + Hudaly + Kiln 
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Is No [ronger an F:xperiment. Burns Ail Hard . — 


This kiln is used by a majority of the largest STREET PAVING BRICK PLANTS in the 
country. It has no superior for FINE PRESSED OR FRONT BRICK. For further particulars 








, Address W. A. EWDALY, 64 Johnston’s Buildings, Cineinnati, 0, 
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